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S.1

S.2

EXECUTIVE SUMMARY

SCOPE AND PURPOSE

This report presents the findings of a detailed environmental study of the
residential communities on the barrier and bay islands (i.e., the "Outer
Beach") within the Town of Babylon, Suffolk County, New York. The study
area comprises six separate communities (West Gilgo Beach, Gilgo Beach,
Captree Island, Oak Island, Oak Beach, and the Oak Beach Association), as
well as the immediately adjacent areas. All six of the subject communities
are situated on lands that are owned by the Town of Babylon, and which are
leased by the Town for the express purpose of allowing residential
occupancy.

This study was commissioned as part of the settlement of litigation
initiated by the State of New York in response to the Town’s extension of
the residential leases on the barrier and bay islands. An Advisory
Committee, consisting of representatives from the State, the beach
communities, and Suffolk County Planning Departmentwas created to
oversee this project. The scope of work for this study was established by
the Advisory Committee.

The study elements included in the final scope of work for this
investigation are as follows:

1) surface water and groundwater quality
2) erosion control and flooding

3) interaction with natural systems

4) development potential

5) community costs and benefits

6) homeowner equity

7) public access and recreational usage

METHODS

The subject investigation entailed a combination of the collection and
analysis of new data, analysis of existing data, telephone interviews and
meetings with individuals having pertinent knowledge, and review of
applicable scientific reports and similar documents. New information was
generated through numerous field surveys, which included identification and
measurement of the following:

¢ grade and first floor elevations of houses in the subject communities

e location, type, and condition of shore protection structures in and
adjacent to the communities

e heights and the condition of the oceanfront dunes along Ocean Parkway
in the Town of Babylon

o Tlocation and spatial extent of dunes that have been disturbed by
pedestrian traffic in the vicinity of the communities
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S.3

e spatial extent of vegetation disturbed by development in the study
area

¢ spatial extent of disturbed tidal wetland areas in the study area

¢ tidal wetland zones, based on information contained in the official
tidal wetland maps

¢ spatial extent of escaped ornamental plant species in the study area

¢ development constraints (e.g., wetlands, coastal erosion hazard
areas) pertaining to presently vacant lots within the communities

e Tlocation and condition of points of public access to the waterfront
in the study area

A questionnaire was formulated to obtain information directly from the
residents of the Outer Beach communities concerning a variety of pertinent
topics. A total of 331 completed questionnaires were received from
residents in the study area, out of a total 415 houses (an 80 percent rate
of response). Data analysis was performed on microcomputer (see Appendix
A). ‘

FINDINGS

Overall, the six subject communities have not had large scale adverse
impacts on the barrier and bay island environment. Although, clearly there
have been some negative effects of the development of the Outer Beach, the
existence of this development has also generated some benefits. The
following is a synopsis of the primary findings of this investigation, with
respect to each of the study elements.

1) surface water and groundwater quality - There is no evidence that the
Outer Beach communities have caused significant deterioration of the
quality of surface waters in the surrounding area.

Septic effluent released from the subject residences via subsurface
sewage disposal systems has adversely affected groundwater quality in
the upper portion of the aquifer. However, contaminants do not
penetrate to the drinking water resources of the deep aquifer, due to
the presence of a salty groundwater layer that separates the
shallower and deeper 1layers of freshwater. The presence of
residential development on the Outer Beach has likely caused some
penetration of saltwater into the deep aquifer due to infiltration of
salty groundwater through the deteriorating casings of abandoned
wells.

2) erosion control and flooding - The potential for damage caused by a
severe coastal storm is the most serious threat that faces the
residents and property of the Outer Beach. The six residential
communities lie entirely within the designated boundary of the 100-
year flood plain, and fully 81 percent of the individual houses are
situated within the V zone, which is susceptible to significant wave
action during the 100-year storm. However, only 42 percent of the
houses in the study area conform with the minimal flood prevention
standard for first floor elevation, and it is estimated that fewer
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3)

than 5 percent of the houses in the V zone comply with strict
structural requirements for resistance against wind and storm waves.

At the present time, the communities at West Gilgo and Gilgo Beaches
are especially vulnerable due to the substantial loss of beach and
dune material caused by recent storms. The Oak Beach communities
are, similarly, more susceptible to storm damage than ever before due
to the recent deterioration of the Sore Thumb. However, whereas it
is Tikely that all feasible action will be implemented to restore the
West Gilgo and Gilgo shorelines due to the overriding urgency of
protecting Ocean Parkway and preventing the formation of a new inlet,
no such priority has been applied to the restoration of the Sore
Thumb. As a result, it is possible that necessary maintenance of the
Sore Thumb will never be undertaken. With the diminishing abiiity of
the Sore Thumb to deflect tidal currents away from Oak Beach, the
communities at that location will 1likely experience accelerated
shoreline erosion and increasing susceptibility to storm-induced
damage.

Despite the potential for the subject communities to incur
significant damage due to severe coastal storms, very little damage
has actually been sustained in recent memory. In fact, the
residences in the study area have escaped virtually unscathed from
recent storms which have wreaked extensive destruction in other areas
of Long Island. This may give some residents a false sense of
security regarding their susceptibility to coastal storms, which
increases the 1likelihood that some residents will not react
appropriately to official directives during a storm emergency. The
possible consequences of such a situation would be increased property
damage, and unnecessary injuries and even deaths.

interaction with natural systems - The subject vresidential
communities are not causing any major impacts to the natural systems
of the Quter Beach. Several minor impacts have occurred, including:
the removal of native plants and replacement with buildings,
pavement, and landscaping vegetation (including Japanese black pine)
within the residential communities; the loss of native habitat within
the developed areas of the communities due to the removal of
indigenous vegetation; the localized spread of typically ornamental
species from the communities to the adjacent dune and beach areas;
the destruction of dune plant species due to concentrated foot
traffic along paths that traverse the dunes; increased outdoor
populations of cats and dogs, which can disturb shore bird nesting
areas; and the mowing of wetland vegetation in some communities.
However, these impacts are balanced by certain ecological benefits
that are derived from the presence of humans on the Outer Beach
(which are summarized in Section S.4) and, consequently, the overall
effect does not appear to be either strongly detrimental or
beneficial.




4)

5)

6)

7)

development potential - The study area and vicinity contains large
tracts of vacant land, including approximately 82 building lots
within the subject communities that are designated for residential
use and which are potentially developable. The construction of
houses on these properties would result in a significant increase in
the number of residents in the study area and a concomitant increase
in the Jlevel of impact caused by the subject communities.
Alternatively, the total 1lot count on the Outer Beach can be
maintained at a maximum of 415, and the vacant lots can be held in
reserve for the relocation of existing homes from sites that are more
susceptible to storm damage.

community costs and benefits - The cost-benefit analysis performed as
part of this study indicates that the Town of Babylon presently
receives a significant net monetary benefit from the subject
communities. This benefit will increase as the annual rental fee
escalates during the term of the current leases. The Town would
1ikely incur substantial direct and indirect relief costs in the
event of a coastal storm that causes substantial damage to the
subject communities. Thus, the assessment of positive financial
impacts would have to be re-evaluated if large-scale, storm-induced
structural damage were to occur.

homeowner equity - The current leases have a term that extends to the
year 2050. The Town has the authority to terminate the leases
prematurely, but only if the tenants are provided just compensation
in accordance with the terms of the leases. This compensation, which
would include house-moving expenses and remuneration for the loss of
the use of the property, could be prohibitive, especially if action
is undertaken early in the lease term. The Town’s costs would become
lower as termination is effected nearer to the lease expiration date;
however, the potential benefits of lease termination would also
diminish. Thus, it appears that the potential benefits that would be
derived from premature lease termination would not justify the costs
that would be applied to the Town, even without considering the
possible legal costs in the 1ikely event of a breach of contract suit
by the residents.

public_ access and recreational usage - There currently is no
demonstrated need for the creation of additional recreational
facilities in the vicinity of the subject communities, nor is it
apparent that this need will arise in the foreseeable future. Even
if it was determined that additional land was needed for park land
expansion, none of the lands within the subject communities would
provide an ocean beach, which is the type of facility that is in
greatest demand. Despite the fact that the subject communities
occupy public land, the existence of these communities does not
appear to be limiting opportunities for public recreation and the
enjoyment of open space.
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S.4 BENEFICIAL ENVIRONMENTAL EFFECTS OF THE SUBJECT COMMUNITIES

S.5

The presence of the subject communities appears to be providing indirect

environmental benefits to the barrier and bay islands. In general,
residents of the study area have a high level of appreciation for the Quter
Beach environment. The resident survey conducted as part of this

investigation revealed that fully 60 percent of the residents engage in
conservation activities, which include: debris cleanups; annual roping of
habitat areas for protected shorebirds; sand fence placement; beach grass
planting; tree planting; installation of osprey nesting platforms; field
education programs; placement of Christmas trees along the dunes at Gilgo
Beach; financial support and coordination with the Town for a storm drain
stencilling program; voluntary collection of mosquito larvae samples from
local marshes; and various other activities. In addition, 60 percent of
the respondents to the homeowner survey indicated that they provide food to
local wildlife, including birdhouses, plantings that provide food (such as
berry bushes and corn/grain plants), feed for mammals (such as corn grain,
nuts and hay), and bread placed out for waterfowl.

MITIGATION MEASURES

" The following is a listing of the primary measures that have been

formulated to mitigate the environmental impacts of the subject
communities.

¢ The number of residences in the study area should be frozen at no
more than its current level of 415. The Town Board should explore
legal mechanisms to ensure that this policy is retained.

¢ No construction activity should be permitted in the study area which
involves the direct discharge of stormwater to surface waters or
tidal wetlands. Leaching pools should be required whenever an action
will result in a potential increase in the long-term discharge of
stormwater to surface waters or tidal wetlands.

e All activities within the subject communities should be undertaken so
as to maintain or enhance the existing vegetative buffer areas.

¢ Permeable surfaces should be required for all new paved areas within
the subject communities that are 300 feet or less from a surface
water body or tidal wetland.

e Appropriate sediment and erosion control measures should be
implemented for all activities within the subject communities that
will result in exposed soils that can potentially be carried to
nearby surface waters or wetlands.

¢ Boaters in the subject communities (as well as transient boaters who

visit the area) should be made aware of the locations of wastewater
pumpout stations in the vicinity of the study area.
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Where possible, private homeowner wells used for potable water supply
should be replaced with year-round community supply systems that
service more than 5 residences.

Private wells in the study area, which presently are not subject to
any monitoring requirements subsequent to the mandatory pre-
installation testing, should be monitored on a routine basis to
ensure acceptable water quality.

There should be increased governmental monitoring of the closure of
private wells in the study area, which would prevent these wells from
becoming a conduit for the downward migration of saltwater and other
contaminants. Enhanced oversight of the installation of new private
wells would ensure that these wells meet minimum standards of
construction, which would prolong their 1ife and decrease the rate at
which wells are abandoned in the future.

Appropriate measures should be implemented to eliminate the use of
shallow wells for drinking water supply in the study area. This
problem pertains to a small percentage of homes in Gilgo Beach and
the Oak Beach Association, as revealed by the responses to the
homeowner survey. Mitigation might incliude a suitable public
education program regarding the possible health consequences of
drinking water from the shallow aquifer and the need to use bottled
water for human consumption, and possibly connection to existing deep
wells or the installation of new deep wells. Shallow wells can
continue to be used for non-potable water.

Hurricane preparedness education should be stepped up and provided on
an annual basis to residents of the subject communities. It is
recommended that a pamphlet be designed to serve the multiple
purposes of increasing public cognizance of the study area’s
susceptibility to severe coastal storms (particularly hurricanes) and
instructing residents on steps to take in the event of an impending
storm.

In an effort to increase the level of flood insurance coverage, the
Town should distribute pertinent educational materials to the
affected residents to explain the objectives of the National Flood
Insurance Program, and should highlight the advantages of having
flood insurance versus other possible means of disaster relief.
Although the homeowner survey indicated that flood insurance policies
are in effect for approximately 61 percent of the houses on the Outer
Beach, which 1is much higher than was expected from earlier
discussions with agency officials, there is still a substantial
number of properties that do not have such coverage.

The Town should maintain its commitment to participating in the
Community Rating System of the National Flood Insurance Program, and
should investigate options for expanding its level of participation.
For example, the availability of sources of revenue to fund the
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conversion of existing houses to meet FEMA requirements should be
pursued.

Beach nourishment and dune restoration activities along West Gilgo
and Gilgo Beaches should be continued into the indefinite future.
The State’s mechanism for obtaining the funding to support their
share of the costs of the Fire Island Inlet dredging/beach
nourishment project should be reviewed and strengthened, if possible,
through legislation that requires dredge spoil from the inlet to be
used for beach nourishment purposes.

Mechanisms for funding the restoration of the Sore Thumb should be
investigated.

The Town’s Coastal Erosion Hazard Area (CEHA) legislation should be
strengthened to specifically prohibit the reconstruction of
substantially damaged houses located in the CEHA.

The environmental review process for the replacement of existing
houses on the Quter Beach with new construction should be streamiined
to the maximum extent possible without sacrificing the "hard look"
required under the State Environmental Quality Review Act.

A more vigorous dune management plan should be implemented, which
includes: increased signage and fencing to direct traffic away from
unprotected dunes, construction of walkways at strategic locations
over the dunes, intensified enforcement of the existing ban on foot
traffic across the dunes, and a redoubled public education effort.

Water craft speed limits through the State Boat Channel in the
vicinity of the Captree Island community should be vigorously
enforced to minimize wake-induced shoreline erosion.

The Town should investigate and implement means of shifting the
beach-going population from the heavily utilized facility at Gilgo
Beach to the two currently underutilized facilities at Overlook and
Cedar Beaches.

The Town of Babylon should further investigate the need for
additional public dock space. If a real need exists, the Town should
explore alternatives for increasing the number of public boat slips
through the expansion of existing public facilities, the re-
establishment of presently abandoned facilities that had been
utilized in the past, and the conversion to public use of private
yacht clubs that currently occupy land leased from the Town.



S.6 MANAGEMENT RECOMMENDATIONS

The following is a summary of the primary management recommendations of
this study.

1) Community Associations - Homeowners’ associations should be

2)

3)

established in the three communities (i.e., Gilgo Beach, Captree
Island, and Oak Beach) which are presently unassociated. The
existence of a community association appears to afford a greater
degree environmental protection than exists in the absence of such an
organization.

Development Intensity - The estimated 82 vacant lots that are
considered to be deveiopable should be reserved for the relocation of
existing houses from areas which are most susceptible to coastal
storm damage or which sit in or adjacent to important habitat areas.
This policy should be implemented without increasing the total number
of houses in the subject communities above a maximum of 415.

Public Environmental Awareness Education - Enhanced public education
should be an important component of any management plan to minimize
the overall impact of the subject communities.

4) Management of the Gilgo/West Gilgo Oceanfront - The storm protection

afforded the Gilgo and West Gilgo Beach communities is dependent upon
the continuation of beach nourishment and dune restoration activities
along the adjacent oceanfront beaches. In the event of the
discontinuation of these projects (or the failure of these projects
to achieve their objectives), resulting in the loss of Ocean Parkway
to storm damage, amended management strategies for this portion of
the barrier island should be formulated.

5) Management of the Coastal Erosion Hazard Area (CEHA) - It is expected

that the CEHA regulations promulgated by the Town of Babylon will be
applied to prohibit the restoration of houses that are substantially
damaged during a coastal storm. This management strategy appears to
be sound. The destruction of houses within the CEHA by storms would
confirm that this area is prone to such damage, and the in-place
restoration of such houses would not be consistent with prudent
environmental planning. However, the removal of CEHA houses for
reasons other than storm-induced damage (e.g., fire damage) would not
be tied directly to an established relationship between the
structure’s presence in the CEHA and its susceptibility to storm
damage and, therefore, would not be supported by the findings and
conclusions of this study.
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1.1

1.2

SECTION 1
INTRODUCTION

DESCRIPTION OF STUDY AREA

This report presents the findings of a detailed environmental study of the
barrier and bay island communities within the Town of Babylon, Suffolk
County, New York. In accordance with the project’s required scope of work,
this study focuses on the residential communities that are present on the
barrier and bay islands within the Town of Babylon (Figure 1-1). The
adjacent area, which consists mostly of recreational facilities, vacant
land, and surface waters, is also examined in this report, but only to the
extent that is warranted by the objectives of the study (see Section 1.3).
The relatively small number of commercial uses on the Town of Babylon
barrier and bay islands (e.g., the Oak Beach Inn, the Gilgo Inn, and Frank
and Dick’s fueling dock) were not included in the scope of the study.

The Town of Babylon’s barrier and bay islands are collectively called the
"Outer Beach". Residential development in this area is confined to six
distinct communities, which are shown in Figure 1-2 and are listed below:

West Gilgo Beach ' Captree Island
Gilgo Beach Oak Beach (unassociated)
Oak Island Oak Beach Association

A1l six of the subject communities are situated on lands that are owned by
the Town of Babylon, and which are leased by the Town for the express
purpose of allowing residential occupancy. In Gilgo Beach, Captree Island,
and the unassociated portion of Oak Beach, the leases have been drawn up
directly between the Town and the homeowners. Each of the other three
communities (i.e., West Gilgo Beach, Oak Island, and the 0Oak Beach
Association) is represented by a homeowners’ association, to which the Town
leases the entire community’s land, and subleases transfer the usage rights
for individual lots to the residents.

STUDY.  BACKGROUND

Background information is presented below to summarize the primary events
which directly led to the initiation of this study. This discussion is a
synopsis of pertinent aspects of the complex history of issues and
conflicts that have arisen with respect to the presence of residential
development on the Town of Babylon’s barrier and bay islands.

In 1990, the Babylon Town Board granted an extension of the leases for the
residential use of Town-owned 1and on the Outer Beach. These leases, which
were scheduled to expire in various years around the turn of the century,
were collectively extended to the year 2050. The State of New York, which
had previously expressed ohjections to the long-term renewal of these
leases, commenced a legal action in the Supreme Court of the State of New
York to have the lease extensions invalidated. The State’s lawsuit was
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1.3

based primarily on the contention that the Town of Babylon did not comply
with the requirements of the State Environmental Quality Review Act (SEQRA)
when the leases were extended. The Town of Babylon, the Town Board, the
Town Supervisor, and the three homeowners’ associations in the subject
communities were all named as respondents in this action.

In-an effort to avoid the commitment of manpower and money that would have
been required by a protracted legal battle, a settlement was reached which
terminated the lawsuit. As part of this settlement, the parties agreed to
undertake an environmental study of the six outer beach communities and the
surrounding area. The Quter Beach residents were responsible for providing
50 percent of the cost of the study, while the remaining 50 percent was to
be provided by the State.

An Advisory Committee was established to implement the scope of analysis
for the environmental study, to evaluate qualifications and proposals
submitted in response to the Town of Babylon’s Request for Qualifications
(RFQ) and Request for Proposals (RFP), to select a consultant to undertake
the study, to oversee the preparation of a scientific report of the
findings of the study, and to evaluate the contents of the report. The
Advisory Committee is chaired by the Babylon Town Supervisor and consists
of representatives of the New York State Department of State, New York
State Department of Environmental Conservation, the Suffolk County Planning
Department, and residents of the communities that are the subject of the
investigation. On the basis of a review of proposals that were submitted
to the Town, in conjunction with follow-up interviews, Cashin Associates,
P.C. (CA) of Hauppauge, New York was selected as the consultant for this
project. Work on the study was initiated at a meeting that was held
between the Advisory Committee and Cashin Associates, on August 20, 1992.
The scope of work for the study is based on the Town’s RFP and CA’s
proposal, dated July 10, 1992, prepared in response to the RFP.

SCOPE OF STUDY AND PROJECT OBJECTIVES

The scope of the environmental study was specified in a Request for
Proposals (RFP) that was formulated by the Advisory Committee and was
issued by the Town of Babylon through the Department of General Services.
Seven individual study elements were identified in the RFP as being of
primary concern to members of the Advisory Committee. Other issues that
were discussed during the scoping meetings of the Advisory Committee were
deleted from the final scope so that the study could concentrate on the key
issues facing the study area, as identified and agreed to by the Advisory
Committee. :

The study elements included in the final scope of work for this
investigation are as follows:

1) surface water and groundwater quality
2) erosion control and flooding

3) interaction with natural systems

4) development potential
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5) community costs and benefits
6) homeowner equity
7) public access and recreational usage

The objectives of this investigation with respect to each of the seven
study elements are discussed in Sections 1.3.1 through 1.3.7 below.

Several other issues initially identified by the Advisory Committee but not
included in the final scope were incorporated into the study because of
their association with the primary study elements. For example, the Fire
Island Inlet navigation project and the effect of sea level rise on
flooding and erosion were two of the topics that were considered for
inclusion in the investigation, but were not incorporated into the
Committee’s final scope of seven study elements. However, since the inlet
dredging project is intimately tied to storm erosion mitigation activities
in the study area, this subject was investigated in-depth and is discussed
at length in this report (see Section 4.1.5). Additionally, it was
determined that the purposes of this study would not be fully served by
ignoring the issue of sea level rise and, consequently, a discussion is
presented to address this issue within the context of the Barrier and Bay
Island Study (see Section 4.7).

1.3.1 STUDY ELEMENT 1 - SURFACE WATER AND GROUNDWATER QUALITY

The primary objectives of the investigation performed under this
study element were:

¢ to compile information and data concerning surface and
groundwater quality in the study area, which will serve as a
baseline for future evaluation of these parameters;

¢ to determine if the subject barrier and bay island communities
have had a significant effect on the quality of surface water
and groundwater in the area; and

¢ to identify feasible measures available to the Town, other
government agencies, and the homeowners to mitigate the impacts
of long-term surface and groundwater degradation.
1.3.2 STUDY ELEMENT 2 - EROSION CONTROL AND FLOODING

The'primary objectives of the investigation performed under this
study element were:

¢ to compile information concerning coastal erosion and storm
flooding that has occurred in the study area;

¢ to compile information regarding measures that have been used

to mitigate coastal erosion and storm flooding in the study
area;
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¢ to assess the vulnerability of the land and structures in the

study area to storm-induced erosion and flooding;

to determine if the development of the subject barrier and bay
island communities has had a significant effect on the extent
of coastal erosion and flooding that has occurred in the local
area; and

to identify feasible measures available to government agencies
and the homeowners to mitigate the impacts of long-term erosion
and flooding.

1.3.3 STUDY ELEMENT 3 - INTERACTION WITH NATURAL SYSTEMS

The primary objectives of the investigation performed under this
study element were:

e to compile baseline information on wildlife populations and

vegetative communities within and adjacent to the study area;

to identify the negative and positive impacts that residential
development in the study area has had on the ecology of the
barrier and bay islands; and

to describe options for the management and preservation of
important vegetative and wildlife communities within and
adjacent to the study area.

1.3.4 STUDY ELEMENT 4: DEVELOPMENT POTENTIAL

The primary objectives of the investigation performed under this
study element were: -

to compile information on the present pattern of land use
within the barrier and bay island communities in the study
area;

to assess the potential for further development within the
study area;

to evaluate the effectiveness of present land use regulations
in controlling development and curbing potential impacts;

to assess the potential impacts of additional development/
redevelopment, including the conversion of existing seasonal
units to year-round occupancy;

to identify measures to ameliorate existing problems and to
prevent potential impacts in the future.
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1.3.5 STUDY ELEMENT 5 - COMMUNITY COSTS AND BENEFITS

The primary objectives of the investigation performed under this
study element were:

¢ to compile an account of the expenditure of public funds and
the generation of revenues associated with the barrier and bay
island communities in the study area;

e to perform a cost-benefit analysis which provides a measure of
current and future economic impact (positive or negative)
resulting from the development of the barrier and bay islands;
and .

¢ to assess the historical economic impacts of storms on the
subject communities, and to determine the cost effectiveness of
mitigative measures that have been used.

1.3.6 STUDY ELEMENT 6 - HOMEOWNER EQUITY

The primary objectives of the investigation performed under this
study element were:

¢ to evaluate mechanisms for providing equitable reimbursement to
homeowners on the barrier and bay islands in the event that
their lease agreements are prematurely terminated;

¢ to assess appropriate means of compensating homeowners if their
lease agreements are not renewed upon expiration; and

¢ to evaluate means of generating the funds necessary to provide
~ for homeowner reimbursement, as well as probable disbursement
of costs.

1.3.7 STUDY ELEMENT 7 - PUBLIC ACCESS AND RECREATIONAL USAGE

The primary objectives of the investigation performed under this
study element were:

e to compile an inventory of public access points (including
established public recreational facilities and less formal
points of access) within and in the vicinity of the study area;

¢ to determine the extent to which the existence of the subject
residential communities may have reduced opportunities for
public access to the waterfront;

¢ to project future demand for public recreation and access in
the vicinity of the study area; and
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o to assess the extent to which the overall use of the coastal
zone in the vicinity of the study area conforms with State
policies concerning recreation and public access.

1.4 STUDY METHODOLOGY

The subject investigation entailed a combination of the collection and
analysis of new data, analysis of existing data, telephone interviews and
meetings with individuals having pertinent knowledge, and research of
applicable scientific reports and similar documents. The primary
methodologies that were used in this study are discussed below.

1.4.1 FIELD INSPECTIONS

Numerous site visits were conducted during the course of this study
to collect field data and to make miscellaneous observations
(including the assessment of post-storm conditions). The dates of
field work are listed as follows:

June 19, and September 8, 1992 - preliminary land-side surveys of
the entire study area and vicinity

September 11, 1992 - water-side survey of the entire study area
and vicinity

October 8, 9, 19, 22, 23, and 30, and November 17 and 19, 1992 -
data collection surveys ‘

September 25, and December 12 and 15, 1992 - survey of post-storm
conditions related to Tropical Storm Danielle and the 10-12
December northeaster

Field research was conducted primarily by CA’s staff ecologist,
marine environmental scientist, and environmental planner, with the
assistance of the Town of Babylon Department of Environmental

Control. During the data collection surveys, information was
gathered with respect a variety of parameters, including the
following:

¢ measurement of the grade and first floor elevations of 1391 of
the 415 houses within the study area;

¢ determination of the location, type, and condition of shore
protection structures (i.e., bulkheads, revetments, groins,
etc.) within the Outer Beach communities;

e assessment of the heights and the condition of the dunes along
Ocean Parkway;

¢ determination of the location of areas of dunes that have been
disturbed by pedestrian traffic;

¢ delineation of the boundary of the area of vegetation disturbed
by development within the subject communities;
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1.4.2

1.4.3

¢ determination of the Tocation of disturbed tidal wetland areas;

o field verification of the boundaries of tidal wetland zones in
the vicinity of the subject communities (based on information
contained in the NYS Department of Environmental Conservation
tidal wetland maps);

® delineation of the boundary of the area in which escaped
ornamental plant species were found;

® preliminary assessment of the development potential of vacant
Tots within the subject communities, based on the presence of
wetland vegetative species and other factors; and

® assessment of the location and condition of points of public
access to the waterfront.

Methodologies that were used during the field work are discussed in
the respective portions of the main text of the report, particularly
in the sections on erosion control and flooding (Section 4) and
ecology (Section 5).

PROGRESS MEETINGS

Progress meetings were held on a monthly basis during the course of
the subject investigation. Progress reports were distributed to
members of the Advisory Committee in advance of each meeting. These
reports contained a summary of the work that was completed during the
preceding month, the tasks that were scheduled for the upcoming
month, and the problems and issues that surfaced since the previous
meeting. The progress reports formed the basis of discussion at the
mee;ings, and were helpful in generating comments from committee
members.

RESIDENT SURVEY

A questionnaire was formulated to obtain information directly from
the residents of the Quter Beach communities concerning a variety of
pertinent topics. The contents of several draft versions of this
document were reviewed by the Advisory Committee and discussed during
the October 27 and November 24 progress meetings. The finalized
survey questionnaire is included in Appendix A.

The survey questionnaires were delivered to the Outer Beach
Residents” Ad Hoc Committee on November 10, 1992 and were
subsequently mailed to residents by a designated individual within
each community. The survey packet consisted of: a cover letter
composed by the Ad Hoc Committee, which described the purpose of the
survey and the importance of the survey information to the
environmental study; and a copy of the two-page questionnaire (see
Appendix A).
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A total of 331 completed questionnaires were received from residents
;n]fhe study area, with the breakdown of response by community as
ollows:

1.4.4

Number of Number of Percent
Community Residences Responses Response
West Gilgo Beach 80 53 66
Gilgo Beach ' 57 51 89
‘0ak Island 54 46 85
Captree Island 32 23 72
O0ak Beach (unassociated) 120 86 72
0ak Beach Association 72 72 100
TOTAL (ALL 6 COMMUNITIES) 415 331 80

The data that were collected during the resident survey were
transferred to a microcomputer spreadsheet program for analysis. The
spreadsheet’s sort command was used repetitively to determine the
number of each given response for each question. Appendix A contains
a discussion of the results.

USE OF EXISTING DATABASES

Whenever possible, existing databases were wused to define
environmental conditions in the study area and vicinity. For
example, the surface water discussion (Section 2) relied heavily upon
water quality data obtained from the NYS Department of Environmental
Conservation and Suffolk County Department of Health Services; no new
field data were generated under this study element. The groundwater
discussion (Section 3) was based largely on data provided by the
County Health Department and the U.S. Geological Survey and,
likewise, no new field data were generated under this study element.
The examination of flooding and erosion control issues (Section 4)
was based on a combination of existing data (e.g., flood maps, flood
insurance policy data, etc.) and field collection of new information.
The analysis of ecological conditions (Section 5) was also drawn
largely from existing data sources, although new data were collected
as part of this study element as well. Refer to the respective
sections of the text for a more detailed discussion of the extent to
which existing data were used for each of the seven study elements.
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1.4.5 PERSONAL COMMUNICATIONS

Due to the restricted time in which this study had to be completed,
and because of the continually changing nature of the information
related to some of the study elements (especially with respect to
erosion control and flooding), written documents were not always
available to provide necessary information for important aspects of
the study. Consequently, a large amount of information presented in
this report was obtained during informal meetings or telephone
conversations with knowledgeable individuals. In order to facilitate
follow-up ingquiries, a diligent effort was made to properly document
each such communication in the appropriate section of the text.

1-9



f
|
[N CONNECTICUT
|
-’\

NEW 0
YORK : =
\,‘ /
e 2
™~ - oS
. \, Loug”.
, > —
NEW
JERSEY

O NASSAU \
“QUEENS -COUNTY !
A, |

\

} ¢

> OCEAN
iC :
STUDY ATLANT
KINGS AREA
20 <} 20 MILES
[ — -4

SCALE IN MILES

FIGURE 1-1: LOCATION MAP

TOWN OF BABYLON
ENVIRONMENTAL STUDY
BARRIER & BAY ISLAND COMMUNITIES| -

Cashin Associates, P.C.




0 , CINDENHURST WS ~ N
AMITYVALE VO’,‘/—VQ on /ﬁ

_ ‘ | o M,
GREAT SOUTH BAY /

GRASS SEGANUS
(SLAND O THATCH
EASTY y vl
OX ISLAND __NAZARAS 3
m ISLAND !
el L b ‘
! 2

=

[

ALNNOD NVSSYN

W3S L

; ~

- “"

o Y 7“.'_ ¢

o - S 7;/ =
" AWMISAVD
m—«ﬁ

o

e

FIGURE 1-2

OUTER BEACH COMMUNITIES
STUDY AREA
1 WEST GA.GO BEACH .
2 GALGO BEACH WEST (UNASSOCIATED) N OF DABYLON
3 GALGO BEACH EAST (UNASSOCIATED) N
4 OAK ISLAND ENVIRONMENTAL STUDY
S CAPTREE ISLAMD (UNASSOCIATED) BARREER & BAY ISLAND COMMUN
6 OAK BEACH WEST (UNASSOCIATED)
7 OAK BEACH EAST (UNASSOCIATED) Cashin Associates, P.C

8 OAK BEACH ASSOCIATION




4

SECTION 2
SURFACE WATERS

SECTION Page

2.0 INTRODUCTION 2-1
2.1 GENERAL PHYSICAL CHARACTERISTICS OF GREAT SOUTH BAY 2-1
2.2 POTENTIAL WATER QUALITY IMPACTS FROM THE OUTER BEACH COMMUNITIES 2-3
2.2.1 STORMWATER RUNOFF IMPACTS 2-4
2.2.2 SEPTIC EFFLUENT IMPACTS 2-5
2.2.3 BOATING IMPACTS 2-6

2.3 APPLICABLE STANDARDS, GUIDELINES, AND REGULATIONS 2-7
2.3.1 WATER QUALITY STANDARDS 2-7
2.3.2 PERTINENT REGULATIONS 2-8

A. Tidal Wetlands Land Use Regulations 2-8

B. Standards for Subsurface Sewage Disposal Systems 2-8

C. Town of Babylon Ordinances 2-9

2.4 AVAILABLE WATER QUALITY DATA ‘ 2-9
2.4.1 NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION DATA  2-9
2.4.2 SUFFOLK COUNTY DEPARTMENT OF HEALTH SERVICES DATA 2-10
2.4.3 ANTICIPATED FUTURE SURFACE WATER QUALITY TRENDS 2-12

2.5 ASSESSMENT OF CURRENT SURFACE WATER QUALITY IMPACTS 2-12
2.6 RECOMMENDED MITIGATION MEASURES 2-13
2.7 REFERENCES 2-15



SECTION 2
SURFACE WATERS

2.0 INTRODUCTION

2.1

The study area is bordered immediately to the north by Great South Bay and
its coves, leads, and other tributary water bodies. To the immediate south
lie the Atlantic Ocean and Fire Island Inlet. Due to the proximity of
these water bodies to the subject communities, the potential impact that
these residential areas have on essential surface water resources is an
important issue addressed in this study.

Water quality characteristics are the primary parameter of concern with
respect to the analysis of surface water resources for this investigation.
However, the three water bodies that border on the study area do not have
an equal potential for being adversely impacted by the activities of
residents in the subject communities. Fire Island Inlet and the Atlantic
Ocean are well-flushed due to the energetic action of tidal currents and
because of the virtual lack of areas (e.g., as coves, leads, basins, etc.)
that are protected from physical forces such as waves and currents. In
contrast, Great South Bay contains numerous sheltered areas, in which
contaminants tend to concentrate due to diminished flushing. Furthermore,
human activities are typically most intense in the sheltered area behind
the barrier island, which is true for the study area; four of the six
communities (comprising 223 of the 415 houses) are located on the bay side
of Ocean Parkway, while the remaining 192 houses in two communities are
located on the Fire Island Inlet side of Ocean Parkway. None of the houses
in the study area front directly on the Atlantic Ocean.

Because of the geographic distribution of the residences in the study area
and the general hydrodynamics of the adjacent water bodies, as discussed
above, the potential for surface water impacts caused by these homes and
ancillary uses is greatest in the nearby reaches of the bay. Consequently
the discussion under this study element focuses on Great South Bay. ‘

The following discussion opens with a review of the general physical
characteristics of Great South Bay (Section 2.1). An examination of the
impacts to surface water quality that typically result from residential
communities (Section 2.2) is followed by a description of applicable
standards, guidelines, and legislation (Section 2.3). Section 2.4 analyzes
available water quality data for the portion of Great South Bay in the
vicinity of the study area, while Section 2.5 contains a discussion of the
impacts that have been identified through that analysis. Finally,
mitigation alternatives are evaluated in Section 2.6.

GENERAL PHYSICAL CHARACTERISTICS OF GREAT SOUTH BAY

Great South Bay is approximately 25 miles (40 kilometers) in total length
between South Oyster Bay to the west and Narrow Bay to the east. Width
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varies greatly: from about 0.2 mile (0.3 kilometers) at Smith Point at the
bay’s eastern end; to 7 miles (11 kilometers) south of Bayshore, just east
of Fire Island Inlet. To the north of Jones Island, Great South Bay is
approximately 10 miles (16 kilometers) in length and is generally 1 to 2
miles (2 to 3 kilometers) in width.

Great South Bay is a geologically young feature, formed within the past few
thousand years by rising sea level. Further, the bay will not be a long-
lived geologic feature. With its future controlled by sediment deposition
and the evolution of the barrier islands, it is believed that only a few
thousand years remain before Great South Bay ceases to be an open body of

water (Schubel, et.al., 1991).

Depth within the entire Great South Bay averages only about 7 feet (2
meters) at mean low water. The reach of the bay north of Jones Island is
generally only 3 to 4 feet (0.9 to 1.2 meters) in depth. However, depths
within the State Boat Channel along the northern side of the barrier
increase dramatically, to more than 20 feet (6 meters) in some spots, due
to tidal currents and dredging. The flood tidal delta of Fire Island Inlet
(i.e., the shoal of sand deposited from the flood tide at the inner reach
of the inlet) is the most prominent bathymetric feature on the bay bottom.

Great South Bay is an estuarine body of water, characterized by the mixing
of saline ocean water and freshwater input from the Long Island mainland
via runoff and groundwater flow. Salinity within the bay is controlled by
the dynamic balance between two primary factors: the rate of freshwater
flow from the mainland, and the rate of tidal flow through its inlets.
Fire Island Inlet serves as the main connection between Great South Bay and
the ocean. Indirect connections exist to Moriches Inlet through Narrow Bay
and Moriches Bay to the east, and to Jones Inlet through South Oyster Bay
to the west. Mean salinity within the bay generally decreases outward from
Fire Island Inlet, and increases again toward the indirect connections to

-Moriches and Jones Inlets at the eastern and western margins of the bay.

The astronomical tide (i.e., the daily tides caused primarily by the
rotation of the earth on its axis and the revolution of the moon around the
earth) is the agent that is most responsible for producing circulation
within Great South Bay. Due to the bay’s small volume to surface area
ratio, local wind forcing and large-scale weather systems are also
important, and sometimes dominant, in controiling the exchange of water
between the ocean and the bay (Schubel, et.al., 1991).

The astronomical tide causes a high water level every 12.42 hours (called
the semi-diurnal high tide). The tidal range (i.e., the difference in
elevation between mean high water and mean low water) is approximately 4
feet (1.2 meters) at the westernmost tip of Democrat Point, and decreases
into Great South Bay as a result of the damping effect of the constricted
inlet. At Oak Beach, the tidal range is approximately 2 to 3 feet (0.6 to
0.9 meter). Within Great South Bay, the tidal range is less than one foot
(0.3 meter). Since the passage of the tidal wave is delayed by frictional
resistance against the narrow inlet opening and the shallow bottom of the
bay, the time of high tide is progressively later with increasing distance
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from the inlet. Because of this factor, high tide occurs at the western
end of the study area approximately three hours later than the time of high
tide at Fire Island Inlet (Woods Hole Oceanographic Institute, 1951).

The maximum current velocity caused by the flow of the mean tide through
Fire Island Inlet is approximately 2.6 mph (4.3 km/hr). Tidal flow through
Great South Bay tends to favor the State Boat Channel, where maximum
velocities are 0.9 mph (1.1 km/hr). Tidal current velocities are generally
less than 0.7 mph (1.1 km/hr) within the central portion of the bay (Marlne
Sciences Research Center, 1973).

The flushing time of a water body is defined as the average time required
for water molecule introduced into the bay via rainfall, runoff or seepage
to pass out of the water body through its boundaries (which, in the case of
Great South Bay, are Fire Island Inlet and the connections to South Oyster
Bay and Moriches Bay). An analysis performed by the Woods Hole
Oceanographic Institute (1951), which was based strictly on a consideration
of the advective movement of water through Fire Island Inlet (i.e., the
volume of water introduced into the bay through the above sources must
equal the volume exiting through the boundaries), indicated that the
flushing time for Great South Bay is approximately 96 tidal cycles (about
48 days). However, it is important to note that, based on data in the same
report, it can be seen that approximately one-eighth of the volume of water
in Great South Bay passes out through Fire Island Inlet during any given
ebb tide. Although an approximately equal volume of water enters the bay
during the following flood tide, this water has been mixed to a large
degree with cleaner ocean water. If tidal mixing of the ebb flow is
considered in addition to advection, the flushing time of Great South Bay
would be somewhat less than 48 days. Additionally, flushing time is lower
for locations within the bay than nearer to the inlet.

POTENTIAL WATER QUALITY IMPACTS FROM THE OUTER BEACH COMMUNITIES

The range of activities for which a given body of surface water can be used
is highly dependent on the level of contamination that exists within the
water column and the bottom sediments. In particular, the presence of
certain contaminants above specified levels will preclude the utilization
of a water body for some of the more sensitive uses (e.g., shellfish
harvesting and swimming).

Surface water quality can be degraded by a variety of sources related to
residential development. These sources can be classified into two general
categories: point sources and non-point sources. A point source is any
input that emanates from a discrete, easily identifiable location, such as
a pipe outfall. A non-point source is a diffuse input over a large area,
such as precipitation. The distinction between these two categories is not
always obvious. Stormwater runoff, for example, may start as a non-point
source derived from a large area. However, if runoff is collected and
discharged to receiving waters via an outfall pipe, this can be considered
a point source.

I
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The principal sources of contaminants from coastal residential communities
include stormwater runoff, groundwater flow (which contains septic effluent
from subsurface sewage disposal systems), and waste discharges from boats.
The non-point sources are the most significant causes of surface water
contamination. Of these, stormwater flow is the more important source of
bacterial pollution (LIRPB, 1978) due to the rapid movement of runoff to
receiving waters and the relatively minor degree of filtering that this
water receives prior to discharge. Groundwater flow moves much more slowly
than runoff, allowing time for purification processes to operate, and is
subjected to natural filtering as the water seeps through the soil.

Surface water quality can be measured in terms of a large number of
parameters, including micro-organisms (e.g., coliform and fecal coliform
bacteria), nutrients (e.g., nitrogen, phosphorus, etc.), organic compounds
(e.g., polychlorinated biphenals, polyaromatic hydrocarbons, pesticides,
herbicides, etc.), and inorganic constituents (e.g., metals). The level of
bacterial contamination is generally the most important water quality
factor in estuarine waters. Fecal coliforms originate in the intestinal
tracts of warm-blooded animals, which also serve as a primary source of
certain pathogenic bacteria and viruses (e.g., hepatitis virus). Although
it 1s these pathogens that are of concern with regard to potential human
health consequences, the current methods for the detection of these
microbes are often time consuming and tedious. In contrast, the
measurement of coliform levels is vrelatively straightforward.
Consequently, presence of fecal coliforms and total coliforms in surface
waters is a widely used indicator of the possible presence of pathogenic
micro-organisms.

2.2.1 STORMWATER RUNOFF IMPACTS

Since rainwater is relatively free of contaminants, the deleterious
substances that characterize stormwater runoff are accumulated from
the land surface. As noted above, fecal coliform bacteria and
associated microorganisms are the primary constituents of concern
with respect to surface water pollution. These contaminants can be
found in stormwater runoff derived from undeveloped land (due to the
presence of native birds and wildlife) as well as from developed
areas (due to the presence of domestic animals and native species).
Thus, nearshore and wetland areas with high wildlife and avian
concentrations would serve as significant source of fecal coliform
contamination to adjacent surface waters. Likewise, Tlarge
populations of domestic animals which are allowed to roam out-of-
doors (e.g., the duck farms that were once common on eastern Long
Island) would also contribute to the fecal coliform Toading of nearby
water bodies.

A number of parameters affect the portion of precipitation that
reaches receiving waters as stormwater runoff. The main factors that
determine runoff rate are topography, soil properties, vegetative
cover, and extent of impermeable surfaces. In the study area, the
topography is relatively level, which tends to produce a lower rate
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of runoff than in areas that are more steeply sloped. Furthermore
the soils in the study area are typically very sandy, having high
permeability, which results in rainwater seeping quickly into the
ground. The presence of a vegetative cover also decreases the amount
of runoff, due to uptake of soil water by the plants and the
subsequent loss of water to the atmosphere through the process of
transpiration. In areas of pavement, buildings, and other impervious
surfaces, the infiltration rate is zero and there is no vegetation to
absorb water. However, in the study area, areas of impermeable cover
generally drain to adjacent vegetated areas with highly permeable
soils, which limits the amount of runoff reaching surface waters.

The direct piping of stormwater drainage from roadways in the subject
communities to adjacent surface waters was only observed to occur at
the western end of the Gilgo Beach community, where there are two
closely-spaced catch basins that are connected to a pipeline which
discharges through the bulkhead. In addition, some of the stormwater
drainage from the Oak Beach Association is discharged through a pipe
that outlets into Fire Island Inlet at a location approximately 800
feet east of the West Gate groin. The drainage that flows through
this pipe passes through a network of wetlands that are interspersed
among the developed lots, which during typical rainfall provide
pretreatment prior to discharge. However, the extent of contaminant
removal is reduced during extreme rainfall events, since the
increased rate of flow through the wetland diminishes the rate at
which solids settle from the stormwater.

SEPTIC EFFLUENT IMPACTS

As with 80 percent of Suffolk County residents, sanitary waste
disposal within the study area is achieved by means of individual
subsurface sewage disposal systems (SSDSs). Treatment occurs
primarily through the settling of solid materials in a septic tank,
and the passage of the effluent from the septic tank through the
underlying substrate. The most efficient filtration is provided by
a sandy substrate, such as exists throughout the study area. When
operating properly, these systems can provide adequate treatment to
reduce the concentration of deleterious substances to acceptable
levels.

Although groundwater resources are generally most vulnerable to
impact from SSDS effluent (see Section 3), surface waters can also be
adversely affected by malfunctioning systems. The potential for
surface water impacts is greatest in areas of shallow groundwater
that lie directly on the shoreline (i.e., all of the subject
communities except West Gilgo Beach), especially in cases of older
septic systems which commonly malfunction due to substandard
maintenance. Under these conditions, poorly treated septic effluent

can be quickly transferred to adjacent surface waters by means of

groundwater flow or overland flow.
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In cases where development has been sited immediately adjoining
wetlands, which applies particularly to the low-lying areas of Gilgo
Beach East and eastern and western Qak Island, the problem of failed
septic systems is compounded. The average grade elevation in these
two areas lies only a few feet above the water table. This condition
allows wastewater to pass directly into the adjoining wetlands
without any significant degree of treatment. Although sewage
elements such as bacteria, nitrates and phosphates would tend to be
removed as the effluent passes through a wetland during normal
weather conditions, extremely high tides and storms can transport the
untreated wastewater directly to adjacent portions of the bay.

BOATING IMPACTS

Sanitary waste discharges from boats can be a significant seasonal
contributor to coliform levels in restricted waterways, such as the
West Gilgo and Gilgo boat basins. As a precautionary measure, NYSDEC
closes these areas (as well as all of the embayments along the north
shore of the barrier island, including Hemlock Cove) to shellfish
harvesting during the period of greatest boating activity, between
May 14 and September 30 each year (deQuillfeldt, 1992). During the
remaining 7-% months of the year, when boating activity is minimal,
as 1s the potential for significant coliform loadings from this
source, shellfish harvesting is allowed in areas of bay bottom
governed by seasonal closures.

The boats associated with the Outer Beach communities probably have
a minimal impact on coliform levels in study area waterways, since
these vessels are docked in close proximity to the sanitary
facilities in the residences. In addition, the terms of the leases
prohibit 1iving aboard vessels. The primary concern with respect to
potential sewage discharges from boats in the study area involves
transient vessels, which can be occupied for extended periods of time
but have limited (or no) access to shore-based sanitary facilities.

Boating activity can also result in the introduction of a number of
other contaminants directly into surface waters. 0ils, gasoline,
detergents, and litter are examples of the types of wastes that are
derived from water craft, in addition to sanitary discharges.

Propeller wash in shallow areas can result in the resuspension of bay
bottom sediments, which adversely affects water quality. However,
the magnitude of resuspension caused by this agent is minuscule
compared to the continuous natural process of tidal flow and the
episodic processes of wind mixing and storm wave action.

Dredging, which is performed to facilitate the passage of boats
through shoaling sections of the near-shore zone, can also cause
locally significant sediment resuspension. However the impact of
dredging is temporary and, 1like propeller wash, the amount of
sediment resuspended by dredging is not important on an overall scale
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;ompared to the powerful effect of natural forces on the shallow bay
ottom.

2.3 APPLICABLE STANDARDS, GUIDELINES, AND REGULATIONS
2.3.1 WATER QUALITY STANDARDS

Standards for surface water quality have been promulgated primarily
for two purposes: to ensure that shellfish harvested for human
consumption are not contaminated to a degree that creates a health
hazard, and to ensure that the waters of bathing beaches are safe for
primary contact recreation. The New York State Department of
Environmental Conservation (NYSDEC) regulates the use of surface
waters for shellfish harvesting, while the Suffolk County Department
of Health Services (SCDHS) is responsible for monitoring water
quality at bathing beaches in Suffolk County.

New York State (2 NYCRR Part 701.20) has established a classification
system which defines the best intended use of all surface waters
under its jurisdiction. A classification of "SA" indicates that the
best intended use is for shellfish harvesting for the purpose of
human consumption, which requires the highest level of water quality.
The regulations promulgated by NYSDEC for SA waters establishes
criteria for the maximum median value for total coliform
concentration of a series of representative samples, the minimum
dissolved oxygen concentration, and a general requirement that the
water be free of deleterious substances in concentrations that would
cause adverse impacts. Importantly, an SA classification is not
necessarily indicative of existing water quality conditions in all
cases. Certain water bodies which have been classified SA by NYSDEC
consistently fail to meet the standards. In these cases, the SA
designation is used by the State to set discharge guidelines and land
use standards which are aimed at improving water quality, with the
ultimate goal being that conformance with the SA criteria will
eventually be attained and the area of certified shellfish beds will
be expanded. The entire area of Great South Bay in the vicinity of
Jones Island, including tributary channels and basins, has been
designated SA by NYSDEC.

In order for an area of bay bottom to be officially certified as
being suitable for shellfish harvesting, the overlying waters must
meet the following coliform criteria (dequillfeldt, 1992);

o the median total coliform level for any series of water samples
must be 70 MPN/100 m] or less (where MPN/100 ml is the most
probable number of organisms per 100 milliliters of sample);
and

¢ no more than 10 percent of the samples collected can exceed a
total coliform level of 330 MPN/100 ml; and
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¢ the median fecal coliform level for any series of water samples
must be 14 MPN/100 ml or less; and

¢ no more than 10 percent of the samples collected can exceed a
fecal coliform level of 49 MPN/100 ml.

2.3.2 PERTINENT REGULATIONS
A. Tidal Wetlands Land Use Regulations

The Office of Tidal Wetlands in the NYSDEC Bureau of Marine Habitat
Protection enforces the New York State Tidal Wetlands regulations.
Part 661.6(2) of these regulations specifies a minimum setback of 100
feet between the landward edge of any tidal wetland and any septic
tank or septic leaching pool. This restriction is intended to ensure
that adequate filtration is provided to septic effluent before it
reaches tidal wetlands.

Most of the houses in the study area were constructed prior to the
original adoption of the Part 661 regulations. Therefore, the $SDSs
connected to these house were not necessarily installed in accordance
with present setback requirements. Although the location of SSDS
components in the subject communities is not generally known except
for recently constructed houses, it is Tikely that SSDSs in some
portions of the study area are nearer than 100 feet to tidal
wetlands. Substandard setbacks are most evident in Gilgo Beach East
and eastern Oak Island, where significant portions of the leased lots
extend beyond the tidal wetland boundary.

Part 661.6(3) of the New York State Tidal Wetlands regulations
specifies that a minimum of two feet of soil shall be provided
between the bottom of SSDS components and seasonal high groundwater.
As with the setback requirement, this standard has been formulated in
consideration of the filtration of septic effluent. Some of the
existing SSDSs in certain portions of the study area, particularly in
those areas which are identified above as failing to meet setback
requirements, are also in apparent contravention of the depth to
groundwater standard.

. Standards for Subsurface Sewage Disposal Systems

The SCDHS has developed standards that reguiate the construction of
SSDSs in Suffolk County. These regulations are enforced by the
Office of Wastewater Management in the SCDHS Division of
Environmental Quality. Section 5-107 of the standards specifies a
setback from surface waters of 75 feet for septic tanks and 100 feet
for septic leaching pools. As with the NYSDEC standard for setbacks
to tidal wetlands, this SCDHS surface water setback is intended to
create an adequate zone of filtration between an SSDS and adjacent
sensitive areas; and as with the wetland setback, it is apparent that
the surface water setback has been contravened by existing SSDSs in
a number of areas on the Outer Beach. In particular, the northerly
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row of houses at Gilgo Beach West are situated on lots that are only
about 80 feet in depth from the bulkhead line to the internal
roadway. Additionally, the houses on Captree and Oak IsTands (except
for houses in the wooded central portion of Oak Island) are situated
on lots that are generally less than 200 feet in depth between the
shoreline and the marsh. Consequently, the SSDSs at these locations
are either in contravention of the tidal wetland setback or the
surface water setback (each of which is 100 feet for leaching pools),
and most Tikely are not in compliance with both standards in some
cases.

C. Town of Babylon Ordinances

Chapter 86 of the Town Code regulates boating activity within Town
waters. Sections 86-17 and 86-18 have applicability to the issue of
surface water quality. Section 86-17 prohibits the dumping of oil,
chemicals, cesspool waste, garbage and rubbish in Great South Bay and
its tributary channels. Section 86-18 prohibits the discharge of
marine toilets in basins, marinas, docks, and bathing areas. These
regulations are enforced by the bay constables who work out of the
Department of Enforcement and Security.

Section 106-10.1 of the Town Code prohibits dog owners (or
attendants) from allowing their dogs to defecate on any public
property, or on any private property without the permission of the
owner. The road area between the curb lines can be used to curb a
dog, provided that the person who curbs the dog collects, removes,
and properly disposes of the wastes produced. Disposal of dog feces
in street stormwater collection systems is prohibited. A primary
intent of this legislation is to minimize the amount of fecal
coliform material introduced into surface waters. These regulations
are enforced by the Division of Animal Control in the Department of
Environmental Control.

Stiff monetary penalties and prison terms have been set for
violations of any of the Town-enforced laws discussed above.

2.4 AVAILABLE WATER QUALITY DATA
2.4.1 NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION DATA

NYSDEC has compiled a report (deQuillfeldt, 1992) which summarizes
coliform data collected between September 1988 and May 1992 (see
Appendix B). A total of nine stations (6, 6.1, 7, 7.1, 13, 14, 15,
16, and 17) are in close proximity to the residential communities in
the study area, while ten stations (8, 8.1, 9, 9.1, 10, 10.1, 11,
11.1, 12, and 12.1) are located along the intercoastal waterway or in
tributary coves that are not adjacent to the subject communities.
Sampling was conducted during adverse pollution conditions (APC,
which 1is defined as an outgoing tide within 96 hours of a
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precipitation event of 0.25 to 2.99 inches) and during extraordinary
conditions (XS, which is defined as being within 96 hours of a 3.00-
inch or greater rainfall or following extreme high tides associated
with storm events). The APC data indicates the following:

¢ the median total coliform standard of 70 MPN/100 ml was not
exceeded at any of the 19 stations;

¢ only one station (#10, located at the Cedar Beach marina, in an
area not proximate to the subject communities) had more than 10
percent of its samples exceed a concentration of 330 MPN/100 ml
for total coliforms;

¢ the median fecal coliform standard of 14 MPN/100 ml was
exceeded at only one station (#10); and

¢ no station had more than 10 percent of its samples exceed a 49
MPN/100 ml concentration for fecal coliforms.

A1l stations sampled during XS conditions contravened NYSDEC
requirements. Analysis of these data reveals the following:

¢ the seven stations that were sampled in the vicinity of the
subject communities exceeded the 70 MPN/100 ml median total
coliform standard by an average of 167 MPN/100 ml1, compared to
an average of 325 MPN/100 m1 for the six stations not adjacent
to these communities;

¢ an average of 28 percent of the samples from each station in
the vicinity of the subject communities exceeded a fecal
coliform concentration of 330 MPN/100 ml, compared to 33
percent for the samples collected at the stations not adjacent
to these communities;

¢ the stations in the vicinity of the subject communities
exceeded the 14 MPN/100 ml median fecal coliform standard by an
average of 48 MPN/100 ml1, compared to an average of 255 MPN/100
ml for the stations not adjacent to these communities; and

¢ an average of 47 percent of the samples from each station in
the vicinity of the subject communities exceeded a fecal
coliform concentration of 49 MPN/100 m1, compared to 62 percent
for the samples collected at the stations not adjacent to these
communities.

Even when the anomalous station (#10.1) at the mouth of Cedar Beach
Marina is omitted from the analysis, the median concentration of both
total and fecal coliforms was lower (on average) at the stations in
the vicinity of the subject communities than at the stations not
adjacent to these communities. See Section 2.5 for a discussion of
CA’s conclusions with respect to these data.

SUFFOLK COUNTY DEPARTMENT OF HEALTH SERVICES DATA

The SCDHS has routinely collected and analyzed water samples for the
presence of coliform bacteria. Prior to 1987, SCDHS water quality
investigations included stations in the vicinity of the study area,
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as well as stations in the central and northern portions of western
Great South Bay. Subsequently, SCDHS sampling in western Great South
Bay has been limited to only two stations off the mainland, which is
in keeping with their objective to monitor the water quality of the
bathing beaches located on the Long Island mainland (there are no
bathing beaches on the north side of the barrier island).

As part of this study, chronological data provided by SCDHS were
summarized by station location (see Appendix B). Three of the
stations (230, 260, and 290) are 1located near the subject
communities, either on the State Boat Channel or Fire Island Inlet.
Two stations (250 and 280, Tocated in the central portion of the bay,
north of the study area), and one station (210, located to the
northeast of Grass Island) were used as control sites.

The primary analysis that was performed on the SCDHS data, which has
been summarized in Table B-1 in Appendix B, is similar to the NYSDEC
analysis discussed above. Note that all six SCDHS stations conform
with NYSDEC requirements for shellfish harvesting with respect both

- to total coliform and fecal coliform levels.

The SCDHS data were subjected to further analysis in order to
determine the frequency with which samples from the three stations
nearest the study area exceeded NYSDEC requirements, compared to
samples collected at the three stations in the main portion of the
bay. The findings of this analysis, which were derived from the data
summary contained in Table B-2 in Appendix B, are discussed below.

¢ 12 percent of the samples from the three stations nearest the
subject communities exceeded the 70 MPN/100 ml median total
coliform standard, compared to 17 percent of the samples from
the three stations not adjacent to these communities

® 4 percent of the samples from the three stations nearest the
subject communities exceeded a total coliform level of 330
MPN/100 m1, compared to 6 percent of the samples from the three
stations not adjacent to these communities

o 10 percent of the samples from the three stations nearest the
subject communities exceeded the 14 MPN/100 ml median fecal
coliform standard, compared to 18 percent of the samples from
the three stations not adjacent to these communities

¢ 3 percent of the samples from the three stations nearest the
subject communities exceeded a fecal coliform level of 49
MPN/100 ml, compared to 6 percent of the samples from the three
stations not adjacent to these communities

See Section 2.5 for a discussion of CA’s conclusions with respect to
these data.
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2.4.3 ANTICIPATED FUTURE SURFACE WATER QUALITY TRENDS

The SCDHS data do not show any obvious trend in coliform levels
during the 1977 to 1987 period of analysis; values that exceed NYSDEC
standards for certified waters were no more common in the 1980s than
in the 1970s. Further, NYSDEC’s analysis, which covers a sampling
period of September 1988 to May 1992, does not identify any adverse
water quality trends in the vicinity of the study area.

The findings of the analyses discussed above indicate that overall
water quality in the southern portion of western Great South Bay (and
tributary embayments) has not undergone significant recent change.
Since it is not anticipated that activities within the study area and
vicinity will vary substantially from present conditions during the
course of the current lease term (i.e., the subject communities will
not exceed their present level of development, and the surrounding
area will continue to be utilized for a mix of public recreation and
natural open space), no significant deterioration in the water
quality of southerly portion of western Great South Bay in the
vicinity of the study area is expected during the foreseeable future.

2.5 ASSESSMENT OF CURRENT SURFACE WATER QUALITY IMPACTS

The data compiled by both NYSDEC and the SCDHS (see Section 2.4) indicate
that the waters of Great South Bay in the vicinity of the study area do not
contain levels of coliform bacteria that are elevated compared to other
lTocations in the bay. In fact, analysis of these data reveals that
coliform contamination of surface waters near the subject residential
communities appears to have been slightly lower than in the main portion of
the bay. This finding is supportive of the conclusion that the Quter Beach
communities do not appear to have had an significant overall impact on
local surface water quality, at least with respect to the important
criterion of bacterial concentrations. Thus, the surface water quality
control measures that are already in place in the study area have been
generally adequate.

One of the main reasons for the apparent absence of a significant surface
water impact from the subject communities is that only a small portion of
the stormwater runoff generated in these communities is discharged directly
to the bay. Most of the residential portion of the study area is comprised
of vegetated land, which efficiently absorbs rainwater before it collects
as overland runoff. Runoff that is generated within the developed portions
of the study area generally flows to adjacent areas of native vegetation,
which allows for additional infiltration into the ground and serves to
filter overland runoff prior to ultimate discharge to surrounding surface
waters. The abundant wetlands in the vicinity of the subject communities
also serve an important role in preserving water quality, since suspended
impurities are filtered from the water that passes through tidal marshes.
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2.6

Notwithstanding the positive composite assessment of the subject
communities given above, certain specific problems have been identified
which have had (or are believed to have had) an adverse impact on surface
water quality. The primary concern centers on the state of sewage disposal
devices in the study area. The ability of SSDSs to provide adequate
wastewater treatment is generally acknowledged to diminish with increasing
age, especially if maintenance requirements are neglected. As noted in
Section 2.2.2, this problem is particularly acute in areas of high water
table and low elevation, such as Gilgo Beach East and the eastern shore of
Oak Island. Existing regulations do not contain any provisions that work
to mitigate the condition of existing SSDSs. However, the impact of
deteriorating septic systems has been at least partially offset by the
construction of new homes and substantial improvement to existing homes,
which are required to be equipped with new SSDSs that conform with strict
standards established by the SCDHS.

Improper sewage disposal from watercraft can have a significant impact on
coliform levels in marina and boat mooring areas. The most concentrated
boating activity by the residents of the Outer Beach communities is
centered at West Gilgo and Gilgo boat basins, where there is also a
substantial population of boats in private marina facilities in addition to
significant use by transient vessels. However, it does not appear that
coliform contamination is any more severe in these two basins than in the
other embayments along the north shore of the Babylon barrier island. In
fact, based on data collected during NYSDEC’s September 1988 through May
1992 period of analysis, only Cedar Beach Marina, which is not adjacent to
any of the subject communities, failed to meet NYSDEC standards during
rainfall events of 0.25 to 2.99 inches. Coliform levels in West Gilgo and
Gilgo boat basins conformed with NYSDEC shellfish harvesting standards
except during extraordinary weather conditions (i.e., 3.00 inches or more
of rain or extremely high storm tides). These data indicate that
stormwater runoff, rather than vessel discharges, is the most significant
controlling factor in the water quality of West Gilgo and Gilgo boat
basins. It is more likely that vessel discharges is a significant factor
in the water quality problems at Cedar Beach Marina, since this area
suffers from high coliform levels even during less intense weather
conditions.

As was noted in Section 2.2.3, the potential for water quality problems
caused by boat sewage discharges is mostly associated with transient
vessels, which may be occupied during extended periods of time but have
Timited (or no) access to shore-based sanitary facilities. Boats that
owned by Outer Beach residents are not occupied at dockage for long time
periods (in fact, the leases prohibit such activity) and accessible
sanitary facilities are nearby at the residents’ homes.

RECOMMENDED MITIGATION MEASURES
As discussed above, it does not appear that the barrier and bay island
communities have had a significant impact on local water quality. This

result has been achieved primarily through a community design that has
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minimized the amount of stormwater runoff that is discharged directly into
the bay. The residential portion of study area is comprised mainly of
vegetated land, which efficiently absorbs rainfall. Runoff from the small
areas of impervious surfaces in the subject residential communities
generally flows to adjacent vegetated land, where this water percolates
into the ground and is filtered through the substrate prior to eventual
discharge to adjacent surface waters. In contrast, a large portion of the
stormwater runoff generated on the south shore of mainland Long Island is
discharged to surface waters with little or no treatment, and this
situation is largely responsible for the deteriorated water quality that
exists in northern Great South Bay (LIRPB, 1978).

Implementation of the following general recommendations will help to ensure
that the study area continues to be a relatively minor contributor to the
coliform loadings of local water bodies.

¢ All activities within the subject communities should be undertaken so
as to maintain the existing vegetative buffers, including both upland
vegetation and tidal wetlands.

® No construction activity should be permitited which involves the
direct discharge of stormwater to surface waters or tidal wetlands.

¢ All new paved areas within the subject communities that are 300 feet
or less from a surface water body or tidal wetland should consist of
permeable surfaces (e.g., gravel for vehicles and wooden boardwalks
or gravel for pedestrians).

¢ Where permeable surfaces are constructed in the subject communities,
these surfaces should be designed to ensure that runoff will not
reach adjacent surface waters or tidal wetlands. If the area between
a proposed paved surface and a water body or wetland will not provide
an adequate buffer, leaching pools should be required.

¢ Appropriate sediment and erosion control measures (e.g., hay bales,
silt fencing, temporary seeding, etc.) should be implemented for all
activities within the subject communities that will result exposed
soils that can potentially be carried to nearby surface waters or
wetlands.

e Boaters in the subject communities should be made aware of the
locations of wastewater pumpout stations in the vicinity of the study
area, including dockside signs, as appropriate.

¢ Signs should be installed at suitable locations to direct transient
boaters to the nearest pumpout stations.
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3.1

SECTION 3
GROUNDWATER

INTRODUCTION

CA has compiled information and data concerning groundwater hydrology,
quality and usage in the study area. This has served as a baseline for
evaluation of the effects of the subject barrier and bay island
communities on the groundwater system. Based on these findings, CA has
identified feasible measures available to the Town, other governmental
agencies, and the homeowners to mitigate the impacts of long-term
groundwater degradation.

This section of the report is divided into six subsections. Section 3.1
provides a description of the hydrogeology of the barrier and bay island
communities. Sections 3.2 and 3.3 describe the water supply and sanitary
disposal systems in the communities. In Section 3.4, a description of the
water quality data compiled and evaluated for this study is provided. An
assessment of the quality of the groundwater in the study area is provided
in Section 3.5 and proposed mitigation measures are provided in 3.6.

GENERAL HYDROGEOLOGY OF THE STUDY AREA
3.1.1 AQUIFER SYSTEM

The study area is located in an area underlain by several
hydrogeologic units known, from top to bottom, as the Glacial
formation, the Gardiners Clay, the Magothy aquifer, the Raritan
clay and the Lloyd aquifer. These units rest on a bedrock surface
that lies about 1,700 to 1,900 feet below sea level at the site
(PerImutter and Crandell, 1959, and U.S5.G.S. Water Supply Paper,
1964). A cross-sectional view of the hydrogeology of the study
area and surrounding vicinity is provided in Figure 3-1.

The Lloyd and Magothy aquifers contain fresh water. In the study
area, public drinking water supply wells generally pump from the
Magothy aquifer at a depth of 250 to 350 below sea level. The
Glacial formation, consisting chiefly of beds of coarse sand and
gravel, has a total thickness of about 100 feet. Salt water,
having a chloride content of approximately 17,000 ppm (the
chlorinity of seawater) 1is present in much of the Glacial
formation beneath the study area. Lenses of fresh water as much
as 40 feet thick, however, are present in the Glacial formation
where the water table rises two to three feet above sea level near
the center of the barrier island (Perimutter and Crandell, 1959).
This shallow fresh water lens, which is a result of direct
precipitation, is being pumped for water supply by some homeowners
in Gilgo Beach, Oak Beach and Captree (See Section 3.2). This
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3.2

water 1is generally used for non-potable uses such as lawn
irrigation, toilets and showers.

Suffolk County is delineated by eight Hydrogeologic Zones, as
defined in the Long Island Regional Planning Board’s 1978 Areawide
Waste Treatment Management Study, and amended by the NYSDEC’s 1984
Long Island Groundwater Management Plan. The boundaries of these
zones is based on the regional flow of groundwater and the
relationship between land use and water gquality. The study area
is located in Hydrogeologic Zone VII, a zone of primarily
horizontal flow, with upward flow and discharge at the shoreline.

3.1.2 GROUNDWATER MOYEMENT

Groundwater beneath the barrier beach occurs under both unconfined
or water table conditions, and confined or artesian conditions.
Unconfined water (water table) occurs in the Glacial formation.
The water table is relatively flat, the maximum altitude being
about 2 to 3 feet above sea level near the center of the barrier
beach.  The shallow fresh water lens in the Upper Glacial
Formation moves in both directions from the "water-table divide"
near the center of the barrier island-to the north toward the bay,
and to the south toward the ocean (Perimutter and Crandell, 1959).

Artesian water occurs in the Magothy and Lloyd aquifers (Artesian
water is defined as an aquifer bounded above and below by
confining formations or of formations of lower permeability, and
under pressure greater than atmospheric pressure). The artesian
water is derived generally by underflow from the artesian units
inland, which are recharged by downward percolation of water from
the Glacial formation near the middle of Long Island. Extensive
clay layers, such as the Gardiners Clay, and Raritan Clay,
undoubtedly cause some refraction of the flow Tines, but do not
significantly affect the overall pattern of movement (Perimutter
and Crandell, 1959).

WATER SUPPLY

In the study area there are both public and private water supply systems.
Public supply systems are regulated by Part 5 of the New York State
Sanitary Code, and are defined as community or noncommunity systems that
have at least five service connections or serve at least 25 individuals at
least 60 days out of the year. (A community system is a system that is
used year round, a non-community system is used seasonally). Private
water systems are regulated by Article 4 of the Suffolk County Sanitary
Code, and are defined as systems that serve less than five units or serve
less than 25 individuals daily. Private and public water supply systems
servicing the study area are described in Sections 3.2.1 and 3.2.2.
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Both private and public well systems must be tested; private wells upon
installation and public wells on a routine basis. Both well systems must
be tested for the State’s list of organic, inorganic and microbiological
water quality parameters.

3.2.1

3.2.2

PUBLIC WATER SUPPLIES

The community of West Gilgo Beach is serviced by a single
community public water supply system known as the West Gilgo Beach
Association system. This system consists of two Magothy wells,
set at depths of 304 feet and 313 feet. These wells service 80
residential units, and provide an average daily yield of 14,000

gpd.

In Oak Beach, there are three non-community public water supply
systems, as well as a number of private water supply wells. The
three public supply systems are referred to as the McCrodden,
McCarren and Dougherty systems (Paul Ponturo, SCDHS, December 9,
1992). The McCrodden system consists of one 310-foot Magothy well
which services 18 residential units. The McCarren system services
15 residential units via a 305-foot Magothy well, and the
Dougherty consists of a 300-foot Magothy well that services 14
residential units. These systems are at least 40 years old, and
are reportedly used by seasonal residents (Paul Pontaro, SCDHS,
December 9, 1992).

In addition to the Oak Beach systems, there are four other non-
community public water supply systems located in the study area.
These include the Town water supply wells at Gilgo Beach, Cedar
Beach and Overlook Beach. At Cedar Beach, there are two separate
water supply systems. One is a 327 foot well at the marina
facility, and the second is a well of undocumented depth which
services the maintenance building. A1l four of these wells tap
into the Magothy Aquifer and are in operation only during the
summer months.

The remaining portions of the study area are serviced by private
water supply systems. These systems are discussed in Section
3.2.2.

PRIVATE WATER SUPPLY SYSTEMS

In the communities of Gilgo Beach, Captree Island, and Oak Beach
Association, water supply is provided by private wells; there are
no public supply systems. In the unassociated portion of Oak
Beach, as discussed in Section 3.2.1, there are a number of
private wells, in addition to the public supply systems described
above. In all four of these communities, the private wells range
in depth from shallow Upper Glacial wells to Magothy wells set at
a depth of 250+ feet. The shallow wells are generally set at
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less than 40 feet, to draw from the fresh water lens near the
water table surface. Most of the shallow wells are not used as a
source of drinking water, but rather for other water uses such as
showers and toilets. Refer to Appendix A for information
concerning the use of private wells in the study area, as obtained
through the homeowner’s survey that was conducted as part of this
investigation.

The community of Oak Island has neither public nor private water
wells. Water is provided by both bottled water and rainwater
cisterns.

Of the 415 homes in the study area, approximately 361 draw from
underlying aquifers for water supply (as discussed, the 54 homes
in Oak Island use bottled water and rainwater cisterns). Of these
361 homes, 168 are seasonal residences and the remaining 193 are
year-round residences. Based on published unit pumpage rates of
105 gallons per capita per day (gpcd) for year-round residences
and 12.5 gpcd for seasonal residences (Suffolk County
Comprehensive Water Resource Management Plan, January 1987) and a
residential occupancy rate of 2.4 persons per home (R. Fedelem,
Demographer, Long Island Regional Planning Board, Hauppauge, NY,
December 17, 1992), the total estimated volume of water pumped for
residential use in the study area is 53,700 gallons per day.

SANITARY DISPOSAL

In the study area, sewage is disposed of 1in individual residential
subsurface septic systems. These systems are regulated by standards set
forth in Article 5, Section 502 and Article 7, Section 710 of the Suffolk
County Sanitary Code. The purpose of these standards is to assure a safe,
sanitary means of disposing of household wastewater, and to minimize the
potential for contamination of groundwater and surface waters.

The above-noted standards set minimum setback distances which shall be
maintained between subsurface sewage disposal systems and other items. In
summary, septic tanks must be set 5 feet from a house (without a cellar),
5 feet from property lines, 10 feet from public wells, 75 feet from
private wells, and 75 feet from surface waters. Leaching pools must be
set 10 feet from a house (without a cellar), 200 feet from a public well,
100 feet from a private well, and 100 feet from surface waters. In
addition, distance between leaching pools and wetlands are regulated by
NYSDEC and are subject to State approval prior to issuance of Suffolk
County approval. The NYSDEC separation distance requirement between
leaching pools and wetlands is 100 feet.

Many of the septic systems in the study area do not conform to County
code. Most were constructed prior to enactment of these regulations, and
do not meet the separation distance requirements summarized above. For
example, a number of septic systems on Oak Island, are located less than
75 feet from the bay, which does not meet the surface water separation
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requirement. Likewise, many septic systems on Oak Island, Captree and the
east side of Gilgo Beach, are located less than 50 feet from nearby
wet]:nds, which does not meet the NYSDEC wetland separation requirement of
100 feet.

EXISTING GROUNDWATER DATA

3.4.1

3.4.2

WATER QUALITY STANDARDS

The New York Public Health Law (Section 225) provides for the:
regulation of drinking water supplies (10 NYCRR part 5). The New
York State Department of Health (NYSDOH) is the Tead agency for
drinking water regulation. The NYSDOH has established maximum
contaminant levels (MCL’s) or standards for approximately 118
potential drinking water pollutants. These include inorganic
chemicals, pesticides, volatile organic compounds, microbiological
and radiological parameters, and physical properties. The
microbiological parameters include total Coliform and E. Coli.
The radiological parameters include radium 226, radium 228, gross
alpha, gross beta, tritium and strontium. The physical properties
are color, odor, corrosivity and turbidity.

The MCL standards have been set by NYSDOH to ensure the aesthetic
quality and safety (ie., no adverse health effects) of the
drinking water supplies. These MCL’s are legally enforceable
limits. Public water supplies exceeding these 1imits are required
by the regulatory authorities to take corrective action. These
MCL standards will be referred to in subsequent sections of this
document, and provide quality criteria for assessment of
groundwater conditions in the study area.

AVAILABLE WATER QUALITY DATA

Groundwater quality data for the study area was available from
several sources. These sources included the U.S. Geological
Survey (USGS), SCDHS and a recent study undertaken be EEA, Inc.,
for the Babylon Barrier Beach Ad Hoc Committee.

The USGS has several observation wells located on the Barrier:
Island, including eight wells located in the study area and
vicinity. These consist of a cluster of four wells located at
Cedar Beach, a cluster of two wells in Gilgo Beach, and two
separate wells located in the vicinity of Gilgo State Park. The
location of these wells are shown on Figure 3-2. These wells have
been monitored by the USGS for the presence of chlorides and other
related constituents and are utilized by the USGS to study the
aquifer system beneath the barrier island. Data from these wells
was made available to CA for use in this study.
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3.5

SCDHS has no observation wells on the Barrier Island. However,
SCDHS did provide CA with groundwater quality data for some
private homeowner wells, and public community and non-community
wells in the study area. This included private well data from
water quality surveys undertaken by SCDHS in 1981 at Oak Beach,
and in 1984, at both Oak Beach and Gilgo Beach. In addition, CA
examined data from SCDHS’s routine sampling of public water supply
systems at West Gilgo Beach, Cedar Beach, Cedar Beach Marina,
Overlook Beach and Gilgo Beach. In most cases, the samples were
obtained from the tap, and analyzed for SCDHS’s standard 1list of
organic and inorganic chemical parameters.

In the fall of 1990, EEA, Inc., an environmental consulting firm,
conducted an environmental assessment study of the Babylon Outer
Beach communities for the Babylon Barrier Beach Ad Hoc Committee.
Part of that study involved the sampling of eighteen shallow wells
located in developed and undeveloped areas of the study area and
vicinity. The locations of these wells are shown on Figure 3-2.
Samples from the developed areas were taken from shallow private
homeowner wells. In the undeveloped areas, shallow wells were
installed in the field, by EEA, Inc., sampled, and then removed.
A1l of the wells were screened in the Upper Glacial Aquifer, and
varied in depth from 3 to 20 feet below grade. Samples collected
from the eighteen wells were analyzed for SCDHS’s 1list of
inorganic parameters. Results of the analysis were provided in
the study report prepared by EEA, Inc. These data were reviewed
by CA, and evaluated together with the USGS and SCDH data. These
data served as a baseline for assessment of groundwater quality
conditions in the study area.

GROUNDWATER QUALITY ASSESSMENT

CA evaluated the groundwater quality data available for the study area.
This included data for shallow wells and Magothy wells provided by the
USGS, SCDHS and a recent study undertaken by EEA, Inc., as discussed in
Section 3.4.2. This analysis provided information on the quality of the

‘groundwater and on the location of the saltwater-freshwater interface in

the study area. These findings are provided below. A copy of the data
evaluated in this study is provided in Appendix C.

3.5.1 GROUNDWATER QUALITY

The data indicate that the overall quality of the groundwater in
the study area is good. Only three parameters were found in some
wells to exceed the New York State Department of Health Maximum
Containment Levels for drinking water. These included iron, total
coliform and chlorides. No volatile organic compounds or
pesticides were found above detection limits. Elevated levels of
iron were present in both shallow and in deep wells, at
concentrations ranging from <0.1 to 130 mg/1. (The State maximum
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containment level for iron is 0.3 mg/1). Coliform bacteria were
present in a few shallow homeowner wells and in the wells
installed in the undeveloped areas by EEA, Inc. Coliform bacteria
were not detected in any of the Magothy wells. The State maximum
cgntaminate level for coliform bacteria is "0", it should be
absent.

Information on the saltwater-freshwater interface underlying the
study area was obtained from published reports, and evaluation of
USGS and SCDHS chloride data. The "interface" is usually defined
by chloride concentrations greater than 40 or greater than 250 ppm
and up to 17,000 ppm (Suffolk County Comprehensive Water Resources
Management Plan, January 1987). The position of the interface
fluctuates with changes in water table elevation and tidal
oscillations near the shoreline.

The USGS has a well cluster located in Cedar Beach. This cluster
consists of four wells, screened at depths of 48 feet, 73 feet, 88
feet and 117 feet below grade. The 117-foot well is screened in
the Magothy aquifer, the others in the Upper Glacial Formation.
Chloride concentrations in water samples collected from these
wells during 1988-1989 sampiing are as follows:

WELL DEPTH (FEET BELOW GRADE) CHLORIDE CONCENTRATION (MG/L)

48 17,000
73 18,000
88 19,000
117 260

These data indicate that the saltwater-freshwater interface occurs
at Tess than 117 feet below grade beneath the study area. This is
further corroborated by data from another USGS well cluster
located in Gilgo Beach, which consists of two wells; one screened
at 70 feet in the Upper Glacial formation and the other at 184
feet in the Magothy formation. The shallow well, when sampled in
1989, had a chloride concentration of 17,000 mg/1. The deeper
well, when sampled in 1986, had a chloride concentration of 260
mg/1. Again, this suggests that the salt-water interface occurs
between 70 and 184 feet below grade. These data are consistent
with chloride data for private and public supply wells in the
study area that are screened at depths of 250 to 350 feet below
grade. Water samples collected from these private wells had
chloride concentrations in the range of approximately 3 to 20

mg/1.

The presence of a freshwater lens near the water table interface
is confirmed by the SCDHS chloride data for shallow homeowner
wells, and the data for the shallow wells installed by EEA, Inc.
In Oak Beach, homeowner wells screened at less than 20 feet below
grade generally had chloride concentrations less than 100 mg/1.

3-7



3.5.2

In Gilgo Beach, shallow homeowner wells had chloride
concentrations less than 200 mg/1. Homeowners located close to
the water, however, in both communities had elevated chloride
concentrations in their wells (i.e., approximately 800 to 4,000
mg/1). These data corroborate the findings of the published
studies of Perlmutter and Crandell (1959), discussed in Section
3.1.1. According to their study, lenses of freshwater, as much as
40 feet thick, are present in the Glacial Formation near the
center of the Barrier Island.

IDENTIFICATION OF POLLUTION SOURCES

As indicated in Section 3.5.1, elevated levels of iron are present
in many of the shallow Upper Glacial homeowner wells and in the
deep Magothy public supply wells, in the study area. Such
elevated iron levels are not uncommon in Suffolk County
groundwaters. Iron generally occurs in high concentrations as a
result of the dissolution of native minerals under Tow oxygen
conditions. Low oxygen conditions are generally present in Upper
Glacial waters below old bog deposits, which are high in organic
content, and below clay lenses, where long residence times result
in reduced oxygen levels. As discussed in Section 3.1, a
formation known as the Gardiners clay underlies portions of the
Glacial formation in the study area. High iron concentrations are
also present in Magothy waters, where long residence times are
responsible for low oxygen content.

Elevated levels of iron in well water can also be attributed to
the corrosive properties of water. Well pipe, such as unlined
cast iron, when corroded, can leach dissolved iron into the
groundwater. Many of the older water supply systems in Suffolk
County are comprised of unlined cast iron pipe.

The New York State Sanitary Code requires treatment whenever iron
is found in well water at concentrations greater than 0.3 ppm, or
when iron and manganese are found in a total concentration greater
than 0.5 ppm. Several of the public and private wells in the
study area do not meet these standards and, consequently, must
undergo iron treatment. These include the West Gilgo Beach
Association wells, and several homeowner wells. The treatment
process commonly used is iron sequestion, which involves chemical
complexing through the addition of sodium hexametaphosphate. The
newly complexed compounds are stable, and will not deposit on
fixtures or laundry.

The presence of coliform bacteria in shallow homeowner wells can
generally be attributed to sewage from septic systems. As
discussed in Section 3.3, many of the septic systems in the study
area do not meet the required water well separation distances
delineated in the regulations. In the EEA, Inc. study, shallow
wells were installed in undeveloped areas of the barrier island
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and when sampled, had elevated levels of total coliform. These
elevated coliform levels are not attributable to septic systems,
because none are present in these undeveloped areas. Since many
of the locations where these wells were installed were 1ikely near
bird habitat, the presence of coliform bacteria, as well as
elevated levels of ammonia and nitrate-nitrogen, may be a result
of native animal wastes.

Furthermore, iron, coliform bacteria and other types of
contamination can occur in the groundwater as a result of
incorrect well abandonment procedures. Improperly sealing an out-
of-service well can result in the introduction of surface
contaminants into the underlying aquifer, and cross contamination
of aquifers. This problem is of particular concern with respect
to the possible transfer of chlorides to the deep drinking water
aquifers from the intermediate salty groundwater zone. The SCDHS
has indicated that a number of abandoned wells in the study area
have created a "pin cushion" that penetrates through to the
Magothy Aquifer. The corrosive properties of the salty water
deteriorates abandoned well casings. Since saltwater is heavier
than freshwater, chloride-laden water which enters abandoned wells
sinks to the Magothy (Ponturo, SCDHS, October 15, 1992). Unsealed
abandoned wells can also serve as conduits for the improper
disposal of waste oils or other hazardous materials.

Importantly, contaminants that are introduced into the Upper
Glacial Aquifer ir the study area are not transferred to the
important drinking water resources of the Magothy Aquifer. Unlike
on mainland Long Island, where the Upper Glacial and Magothy are
hydraulically connected, on the barrier island these two aquifers
are separated by an intermediate saltwater zone. As noted in
Section 3.1.2, the upper freshwater lens in the study area is fed
directly by precipitation and flows laterally to the bay and
ocean. The Magothy Aquifer beneath the study area is derived from
southward flowing water that originates as precipitation onto the
mainland.

As noted above, the EEA, Inc. (1991) study included a comparative
assessment of groundwater quality in undeveloped and developed
areas of the Outer Beach. The parameters tested included iron,
manganese, ammonia, zinc, nitrate, chloride, hardness, alkalinity,
total dissolved solids, copper, sulfate and total coliforms (see
Appendix C). Certain constituents were found to be in higher
concentrations in groundwater samples drawn from the developed
areas. In particular, nitrate and ammonia levels were higher in
the vicinity of the communities, though still well within Suffolk
County drinking water standards, possibly indicating a minor
effect from subsurface sewage disposal. However, the
concentration of other important water quality criteria (e.g.,
zinc, copper, and sulfates) were lower in samples taken from the
developed areas, indicating that the subject communities were not
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3.5.3

causing adverse impacts to groundwater quality in terms of these
variables.

FUTURE GROUNDWATER QUALITY TRENDS

Elevated levels of iron in Glacial and Magothy wells, and the
occurrence of coliform bacteria in shallow wells, will continue on
an upward trend, unless well protection measures are undertaken.
As the wells become older, and if corrosion or iron control
methods are not employed, elevated iron levels will remain a
problem in the water supply, and probably will increase in
severity. Well corrosion will also cause other problems such as
the loss of the hydraulic efficiency of the well, an increase in
the production of aesthetically unpleasant rusty water, and
increased chloride concentration.

Likewise, coliform-impacted shallow wells, unless treated by
chlorination, will likely remain bacteriologically contaminated.
In addition, as more seasonal residents become year round
residents, as discussed in Section 6.6, the annual septic load in
the study area, will increase. This could increase the number of
shallow wells impacted by coliform bacteria.

The presence of elevated chloride levels in some of the wells in
the study area will continue, because these wells are screened in
the transition zone between fresh and salty waters. (On a much
smaller scale, the presence of chlorides in the groundwater can be
attributed to rainwater due to sea spray, and from road runoff as
a result of parkway deicing). Chloride 1levels in the
freshwater/saltwater interface are also affected by saltwater
upcoming and intrusion. Upcoming or upward movement of the
interface, will occur below a well, due to pumping. Saltwater
intrusion is a landward movement of the interface in reaction to
large net withdrawals. Both of these can be controlled by the
strategic placement of wells, and conformance with County well
design guidelines.

3.6 GROUNDWATER QUALITY PROTECTION MEASURES

3.6.1

EXISTING PROTECTION MEASURES

Groundwater protection in the study area is governed by a variety
of federal, state, county and local regulations. The Suffolk
County Sanitary Code are the main authority with respect to
groundwater and water supply protection regulations. The three
most relevant articles of the Code are Article 4, Article 6, and
Article 12. Article 4 covers the protection of water supplies
from potential sources of contamination, and sets design
requirements for public and private water systems. Article 6
regulates sewage facilities and sets design standards for waste
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3.6.2

disposal units. Article 12 specifies requirements for the storage
and ha-dling of toxic and hazardous materials.

Most of the water supply systems (private and public) and septic
systems in the study area were installed prior to promulgation or
enactment of Article 4, Article 6 or Article 12 regulations.
Therefore many of the systems have not been designed to Code and
do not fully protect water supply systems from contamination or
prevent degradation of the surrounding groundwater.

There are no specific Town regulations pertaining to groundwater
protection measures, with the exception of Town of Babylon Code,
Article 1, Chapter 106 (Section 106-10.1). This regqulation
prohibits persons from allowing their dogs to defecate on common
thoroughfares, sidewalks, play areas, parks or any Town property.
The restriction does not apply to that portion of street lying
between curblines. In these areas, the person who curbs a dog is
required to immediately remove all feces deposited by the dog and
dispose of it in a sanitary manner. As discussed in Section
3.5.2, animal wastes are a source of ammonia, coliform and
nitrate-nitrogen contamination. Restrictions of dog feces on the
ground serves to reduce the ammonia, coliform and nitrate-nitrogen
loading to the groundwater.

RECOMMENDED MITIGATION MEASURES

This section presents measures that will protect the supply of
potable water for all residents in the study area, including
homeowners with private wells. These recommendations were
developed based on the groundwater quality problems identified in
Section 3.5.

A. NWater Supply Recommendations

CA recommends that, where feasible, private homeowner wells used
for potable water supply, be replaced with year-round community
supply systems that service more than 5 units. These systems
should be installed in the Magothy aquifer at depths sufficiently
below the freshwater-saltwater interface to avoid saltwater
contamination. These wells should be required to undergo
disinfection, pH control, and iron removal or sequestion
treatment, if necessary, and the operation of these systems should
be performed by year-round treatment plant operators. At present,
more than 84 percent of the Town’s water supply is drawn from the
Magothy. The remainder comes from the Glacial formation. These
statistics are based on' 1980 aquifer pumpage data, and Town
pumpage projections (Suffolk County Comprehensive Water Resources
Management Plan, Volume I, January 1987). The population of the
study area represents approximately 0.2 percent of the total
population of the Town of Babylon. If all the residents in the
study area pumped from the Magothy Aquifer, there should not be
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any significant impact on this resource, in terms of quantity
withdrawn or water quality.

-Community supply systems, unlike private systems, are required by
Part 5 of the State Sanitary Code to be monitored on a routine
basis for water quality. This required testing prevents poor
quality water from being used to serve drinking water needs, and
ensures safe, clean water to all residents. CA recommends that
private well systems also be required to be tested on a routine
basis. This would provide private well owners with drinking water
quality protection similar to that of the public supply systems.

B. Groundwater Contamination Protection Measures

As discussed in Section 3.5, the improper abandonment of wells can
cause contamination of the groundwater system. Out-of-service
wells can serve as conduits for the disposal of hazardous
materials or can vresult 1in the introduction of surface
contaminants into the underlying aquifers.

To prevent these occurrences, CA recommends that abandoned wells
be properly sealed or entirely removed from the ground. These
measures should serve to prevent unnecessary contamination of the
underlying aquifers from out-of-service wells.

In addition, a study should be undertaken to assess the
feasibility and advisability of installing centralized sewage
treatment plants to replace the existing individual, on-lot
systems. The recommended study should provide a comparison of the
potential environmental benefits of this action versus the
anticipated capital costs. The term of the current lease should
also be taken into consideration.

The EEA, Inc. data indicate that the septic systems in the subject
communities are having a measurable effect on the shallow aquifer,
in terms of elevated levels of ammonia and nitrates. Since a
disproportionate loading of these groundwater contaminants is
released by older septic systems which provide inadequate
treatment, homeowners should be encouraged to undertake proper
maintenance of their septic systems and to upgrade or replace
improperly functioning systems.
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SECTION 4
EROSION CONTROL AND FLOODING

4.0 INTRODUCTION

4.1

As already noted, the study area consists of six separate residential
communities, which are located on the south shore barrier and bay island
system in the Town of Babylon, Long Island, New York. Two of the subject
communities (i.e., Oak Beach and Oak Beach Association) are located on the
ocean side of the barrier, to the south of Ocean Parkway - actually, these
communities front on Fire Island Inlet, rather than directly on the ocean.
Two communities (i.e., West Gilgo Beach and Gilgo Beach) are located on the
bay side of the barrier, to the north of Ocean Parkway. The remaining two
communities (i.e., Captree Island and Oak Island) are located behind the
barrier, on islands in Great South Bay. All six of these communities and
the surrounding area are situated in designated flood hazard zones, due to
the proximity of the ocean and the consequent vulnerability to coastal
storms. The entire study area is also located either directly on or
adjacent to a section of barrier beach that has experienced shoreline
erosion in the recent past.

The following discussion opens with an overall examination of the coastal
geology of the study area and the general consequences that severe storms
can have in this type of geologic zone. The discussion then focuses on the
history of coastal erosion and flooding in the study area, and the methods
that have been used to control storm damage. The vulnerability of the land
and structures in the study area to storm-induced damage is assessed, and
a qualitative analysis is undertaken to determine if the development of the
subject barrier and bay island communities has had a significant effect on
the extent of coastal erosion and flooding that has occurred in the local
area. Finally, possible measures to mitigate future damage are discussed.

GENERAL COASTAL GEOLOGY OF THE STUDY AREA

The study area comprises a segment of the chain of barrier islands and
spits that stretches almost continuously along the Atlantic and Gulf coasts
of the U.S., from Maine through Texas. Four distinct geologic/vegetative
zones (i.e., beach, dune, back barrier, and bay islands), which are typical
of barrier beach systems in general (Leatherman, 1982), are present in the
study area. These zones, which are described individually in Sections
4.1.1 through 4.1.4, vary substantially from one another with respect to
sediment and biological characteristics due to the differing energy levels
of the geologic forces that operate.

The Oak Beach communities are located immediately adjacent to Fire Island
Inlet, which is geographically the middie of five inlets that cut through
the barrier beach on Long Island’s south shore. The geologic processes
that characterize this inlet, and the history of man’s activities to
control these processes, are discussed in Section 4.1.5.
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4.1.1 BEACH ZONE

The south side of the barrier island in the study area fronts directly
on the Atlantic Ocean (or on Fire Island Inlet), and is generally
characterized by a gently-sioping, sandy beach that is essentially
devoid of vegetation. Both the characteristics of the beach material
(i.e., the relative homogeneity of the grain size, the roundness of the
individual sand particles, etc.) and the lack of significant flora are
due primarily to the frequent shifting of the substrate caused primarily
by wave action in the high energy environment of the ocean shorefront.
Wind also serves as an important agent of sediment transport on the
beach.

On average, ocean waves strike the shoreline at an angle rather than
head-on. Consequently, the wave energy has a distinct component that is
directed parallel to the shore. This net long-shore component of wave
energy gradually carries sand along the shoreline in a process that is
commonly called littoral (or long-shore) drift. Along the beaches that
front directly on the ocean (i.e., at West Gilgo and Gilgo Beaches) the
long-term net direction of littoral drift is from east to west, as is
true for most of Long Island’s south shore. Evidence of the direction
of movement of littoral sand along the oceanfront in the vicinity of the
study area can be clearly seen on historical aerial photographs, which
show that Democrat Point has migrated westward a distance of
approximately 1,000 feet since the early 1900s. In the early 1800s, the
western end of Fire Island was located in the vicinity of Fire Island
Lighthouse, which is almost five miles from the present position of
Democrat Point. The generally westward direction of littoral drift is
also evident in aerial photographs of Jones Island, which show the
accumulation of sand on the eastern (updrift) side of groins and jetties
(see Section 4.5.2.B for further discussion). The volume of sand moved
by the littoral drift system in the vicinity of Fire Island Inlet is
estimated to be between 450,000 and 600,000 cubic yards per year (Cyril
Galvin, 1985).

In contrast to Gilgo Beach and points to the west on Jones Island, the
shoreline at Cedar Beach (situated immediately to the west of Fire
Island Inlet and east of Gilgo Beach) has a west-to-east direction of
long-shore transport due to the complex pattern of tidal currents in the
vicinity of the inlet- (Taney, 1961). Most of Oak Beach - which is
located behind Fire Island, on Fire Island Inlet - also experiences a
net eastward direction of littoral drift. This situation is evidenced
by recent aerial photographs, which show that sand has accumulated on
the west side of the series of groins that have been installed along
this stretch of shoreline. Since sand collects on the up-drift side of
these shore-perpendicular structures, the pattern of sand deposition in
the 0ak Beach groin field indicates that the long-shore movement is from
the west. This reversal of the normal long-shore drift direction is due
to a combination of the shielding effect of Fire Island (the wind fetch
for waves with a westward component is much more restricted than for
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northeast-moving waves), the refraction of waves around Democrat Point,
and the influence of tidal currents through the inlet.

Sediment budget analyses that have been conducted to quantify the volume
of sand that 1is transported in littoral drift along Long Island’s
barrier indicate that the classic conveyer belt analogy for this process
is not entirely accurate; not all of the sediment arriving at a given
shoreline location can be accounted for by the material carried.long-
shore from the updrift beaches. A number of studies (summarized in
Tanski and Bokuniewicz, June 1989) have indicated that sediment is
transported on a long-term basis in an on-shore direction from the inner
continental shelf. However, the magnitude of that transport has not
been sufficiently quantified.

In addition to the continuous action of waves, the beach zone is subject
to seasonal and episodic geologic forces. Seasonal variations in wave
energy cause an annual cycle of onshore-offshore movement of beach sand.
In the winter months, beach material is typically scoured and moved to
offshore bars by high energy, short period waves generated during
energetic storms. During the summer, sand tends to be carried onto the
beach from the offshore bars due to the low height, long period waves
that are characteristic of that season (Leatherman, 1982).

Because of the seasonal variation in the geologic forces operating on
the oceanfront beach, the topographic profile of the beach can vary
significantly during the course of a year. During the winter, the beach
is typically steeper and narrower due to the erosional action of
energetic storm waves. In the summer, the beach is generally
characterized by an increased width and a gradual slope to the toe of
the dunes, due to the onshore movement of sand. However, the summer
beach profile can deviate significantly from this pattern, especially in
response to storms, which may shorten and steepen the profile or even
cut a steep scarp into the face of the beach. Similarly, a "typical"
winter profile may not be achieved during a mild winter.

The beach, being the barrier island zone in closest proximity to the
ocean, is most susceptible to the powerful forces that are unleashed
during high intensity storms (i.e., hurricanes and northeasters). The
beach zone serves as an important first line of defense for the back
portion of the barrier island. Without a well-developed and stable
beach acting as a buffer, the dunes and back-dune area would be more
prone to storm-induced erosion, and the entire barrier would be more
su?ceptible to breaching (i.e., a break-through that creates a new
inlet).

Large segments of the oceanfront beaches within the study area (i.e.,
the stretch of the Jones Beach barrier island between its eastern tip
and the Nassau County 1ine) have experienced significant erosion during
the recent past. In particular, the shoreline has receded steadily at
Gilgo and West Gilgo Beaches during the time since the stone jetty was
installed at Democrat Point in 1941, due primarily to the impact that
this structure has had on local geologic processes. In contrast, Cedar
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Beach has experienced rapid accretion during the same time period, due
to the alteration of current patterns caused by the stabilization and
dredging of Fire Island Inlet and related projects. The significant
erosion that occurred along the Oak Beach shoreline prior to the 1960s
was caused mostly by natural processes in Fire Island Inlet, rather than
?gssftivities associated with the navigation project (Cyril Galvin,

See Section 4.1.5 for further discussion of the impacts that engineering
projects undertaken in Fire Island Inlet have had on adjacent beaches.
Section 4.4.1 elaborates more fully on the history of shoreline erosion
in the study area.

4.1.2 DUNE ZONE

The central portion of the subject barrier island contains a series of
low, sandy dunes that are situated beyond the reach of normal wave
activity. Dunes are shaped by coastal winds, with dune vegetation
providing sand trapping capability. This vegetation, particularly dune
grasses which are tolerant to salt spray and sand burial, gives dunes a
great degree of stability against the effects of coastal erosive forces.
The ability of dune grass to trap sand, while growing at a rate that
prevents burial, 1is also essential to the process of dune growth
(accretion) and the creation of new dunes. Artificial means (e.g., snow
fencing and Christmas trees) are often used on dunes to enhance sand
trapping capabilities.

In the study area, dune height varies, but was generally found to be
about 10 feet, measured toe to crest (based on field measurements made
by CA in October 1992). Along much of the length of barrier in the Town
of Babylon, the width of the base of the dunes is restricted by the
presence of Ocean Parkway, which serves as the landward limit of dune
growth. In many locations the back slope of the dunes extends
essentially to the edge of the parkway shoulder, especially in the West
Gilgo Beach area. In some areas, the natural dune has been completely
eroded away, causing serious concern about the future stability of Ocean
Parkway and prompting emergency measures that have included the
construction of "artificial dunes" (which are actually earthen
embankments composed of loamy fill rather than typical dune sand) in
those areas. Several sections of recently placed artificial dune, which
total several thousand feet in Tlength, have been placed along the
segment of Ocean Parkway within the Town of Babylon. The segments of
man-made dunes are characterized by a relatively consistent height of 12
to 14 feet; however, the protective capacity of these features is
limited by a narrow base width, sparse vegetative cover, and mixed grain
size.

The sections of native dune in the Gilgo Beach area have heights that
generally vary between 8 and 12 feet. However, these dunes are
characterized by a narrow base width, which has resulted from the
erosional loss of beach material on the ocean side and the restriction
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of landward migration due to the presence of Ocean Parkway. The
constricted width of the Gilgo Beach dunes and the erosional damage that
has already occurred have diminished the ability of these features to
withstand damage, including possible breaching, from surge during major
storms.

Damage to the dunes caused by wave erosion has been widespread
throughout the study area. The most severe recent erosion has occurred
in the area between the West Gilgo and Gilgo Beach communities, where
some sections of dunes have been completely washed away (see Section
4.3.2.E for a discussion of the effects of the 11-12 December northeast
storm). Vertical scarps have been cut into the ocean face of most of
the remaining line of native dunes at Gilgo and West Gilgo Beaches.

At Cedar and Overlook Beaches, dune height (again, measured toe to
crest) is typically only 5 feet. However the elevation of the dune
crest generally exceeds 15 feet above mean sea level (ms1), based on the
information in the USGS topographic quadrangle map, due to the steady
accretion of sand to the beach in this area. In addition, a well-
developed series of secondary dunes has formed behind the wide-based
primary dunes. Thus, this stretch of shoreline contains the most stable
section of dunes and provides the most effective erosion protection
along the entire Town of Babylon barrier beach.

The dunes within the 0ak Beach communities appear to have been
significantly impacted by the construction of houses at that location.
Most of the waterfront home sites are located within the primary dune
zone. To a large degree, dune disturbance has extended into the area
surrounding the houses. Vestiges of dunes that exist between the houses
are generally low in height and poorly developed. To the immediate east
of the Oak Beach Association, in contrast, is a fully developed dune
sysgem, although portions of this area have been impacted by pedestrian
traffic. .

Despite being discussed here as an distinct entities, dunes and beaches
are integrally tied to one another. In particular, a significant long-
term loss of material from the buffering beach will invariably also lead
to significant adverse effects on the adjacent dunes. This point is
clearly illustrated by recent events at Gilgo and West Gilgo Beach. The
steady loss of beach material along that stretch of shoreline has
exposed the dunes to the full force of storm waves, with the inevitable
result being extensive erosion of the dunes and the consequent threat to
Ocean Parkway. Additionally, since the beach serves as a primary source
of sand that is deposited on the dunes, dune accretion would be stunted
(or completely halted) in the absence of a significant width of beach.

Dunes are the most important natural protective feature on the barrier
island. However, storms waves, aided by the rise in base water level
due to storm surge, do occasionally penetrate the dune line to cause
storm wave impacts to reach the back barrier area. Overwash is the
process by which surging storm waves break over the dune crest and
penetrate through the dune line. Overwash is the primary mechanism by
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which sand is carried from the shorefront to the back dune area, and is
an important factor in the process by which the barrier migrates in a
landward direction in response to sea level rise (see Section 4.7). The
creation of a new inlet, which is essentially an extreme instance of
overwash, involves the breaching of the barrier down to an elevation
below mean sea level.

Although overwash and inlet creation are processes that occur naturally
in even the most unspoiled barrier system, man’s impacts can increase
the potential for the occurrence of these events. As shown in Figure
7.1, numerous paths have been cut through the dunes on the Town of
Babylon barrier beach due to pedestrian traffic originating to the
north. Although these footpaths are typically only a few feet in width,
they represent potential sites for future overwash or blowout (i.e.,
wind-induced scouring which ultimately results in a well-defined break
in the dune 1line). Other activities which cause damage to dune
vegetation (such as the clearing of dune grass) or which cause the beach
to become narrowed (such as the construction of groins or jetties
updrift from a given location) would reduce the stability of the dunes
and, as a result, would increase the 1ikelihood that a future storm will
breach the dune line and adversely affect the back barrier area.

4.1.3 BACK BARRIER ZONE

The portion of the barrier island on the back side of the dunes is
generally afforded some degree of protection: from the most severe
effects of coastal storms. However, as discussed in Section 4.1.2, the
back barrier area can be impacted by overwash events. Further, the back
barrier area is not immune from the effects of flooding from the bay
side caused by storm surge.

Due to the protected environment created behind the dune, the geology
and vegetation of the bay shoreline are vastly different from those that
characterize the oceanfront. The low energy area along the bayward
shore of the barrier island in the study area is dominated by salt
marshes, interspersed with some short segments of sandy beach where
nearshore tidal currents and waves are strong. In the days prior to the
enactment of the New York State Tidal Wetland regulations, some areas of
salt marsh on the back barrier in the study area were filled and
bulkheads were installed along the shoreline to retain the fill
material. Other human activities, such as dredging and the installation
of docks, have also resulted in the loss of some areas of salt marsh.

Salt marshes along the bayward shore of a barrier island typically
originate on a sandy substrate that is created by overwash or as sand
deltas associated with former inlets. Over time, the quiet environment
of the back barrier allows fine-grained, organic-rich sediments (silt
and clay) to accumulate into a layer of peat. The growth of marsh
grasses provides stability to the marsh and causes the marsh to grow
upward and outward into the bay, similar to what has been described
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previously with respect to the effect that dune grass has on the process
of dune accretion (Leatherman, 1982).

Although the prominent zone of the back barrier is generally the salt
marsh, a transition zone, called the barrier flats, may also be present.
The barrier flats, which occupy the area between the dunes and the salt
marsh, are typified by negligible relief (generally less than six feet
above msl) and lack of topographic features. The substrate in the
barrier flats is sandy, having been derived primarily from overwash
events and wind-blown sand (Leatherman, 1982). The vegetative
assemblage of this zone can vary greatly, depending on the frequency of
overwashes. Within the study area, the barrier flats vary greatly in
width and have been modified to a large extent by man-made structures,
such as residential development, recreational facilities, and roadways.

4.1.4 BAY ISLANDS

Two processes have served as the source of the sandy substrate which
forms the base of bay islands in the study area. Some bay islands have
been formed by means of natural geologic processes, while other islands
are entirely or partly artificial, having been created during the
disposal of dredge spoil or other fill material.

Natural bay islands form on lobes of overwash sand behind the barrier
island and on delta sands deposited on the bay side of former inlets
(Leatherman, 1982). Marsh vegetation becomes established in the same
manner as has been described previously for the back barrier marshes
(see Section 4.1.3), forming a layer of peat atop the sandy base. The
surface of natural bay islands is generally at sea level (or slightly
above msl), since the sediment that forms this surface is deposited from
tidal inundation. However, a low upland area can exist in the central
portion of islands which have been derived from washover events.
Captree Island, Oak Island, Cedar Island, and Gilgo Island are examples
of natural landforms, although some were connected to Jones Island prior
to the original dredging of the State Boat Channel.

Bay islands that form by natural processes can be modified to a
significant degree by human actions. Elevated areas often exist on such
istands due to the placement of fill (e.g., the parkway embankment on
Captree Island, and the residential areas of both Oak and Captree
Istands) or the disposal of dredge spoil (e.g., the northeast corner of
Captree Island, along Snakehill Channel).

A number of bay islands in the vicinity of the study area have been
created entirely by artificial means through the disposal of sandy
dredge material removed from nearby navigation channels. Such
artificial 1islands have typically been formed so that the central
portion of the island is well above msl. For example, Grass Island has
a maximum elevation of approximately 16 feet above msl, while the Ox
Island and East Nezaras Island both have a maximum elevation of slightly
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less than 15 feet above ms). Salt marshes often have formed around the
intertidal fringes of these man-made bay islands.

4.1.5 FIRE ISLAND INLET

Fire Island Inlet is geographically the middle of five inlets that
penetrate the barrier beach on the south shore of Long Island, with
Rockaway and Jones Inlets located to the west, and Moriches and
Shinnecock Inlets located to the east. Jones Beach barrier island
(Jones Island) lies to the west of Fire Island Inlet, while Fire Island
lies to the east.

Fire Island Inlet, Tike Rockaway Inlet to the west, is classified as a
complex inlet on the basis of its shape and dynamics. In contrast to
the simple inlets (i.e., Jones, Moriches, and Shinnecock), which cut in
a more or less perpendicular line through the barrier, Fire Isiand Inlet
runs in a general east-west direction, parallel to the beach.

The distinction in the orientation of simple and complex inlets is due
to a difference in the patterns of sediment deposition and erosion. At
simple inlets, the rate of sand deposition into the inlet from the
updrift side 1is approximately the same as the rate at which the
downdrift side is eroded away. Thus, a simple (unstabilized) inlet has
a tendency to migrate in a downdrift direction while maintaining its
shore-perpendicular orientation. At Fire Island Inlet, in contrast, the
rate of sand deposition on the updrift side has exceeded the rate of
erosion of the downdrift side. As a result, Fire Island has grown in a
westward direction and has overlapped the eastern end of Jones Island by
approximately four miles.

Historical information regarding Fire Island Inlet has been summarized
in numerous sources (Cyril Galvin, July 1985; Kassner and Black, 1983
and 1984; and Woods Hole Oceanographic Institute, 1951), and is briefly
discussed here. Fire Island Inlet is reported to have first opened in
1690. Shoreline surveys conducted between 1834 and 1939 show that while
the western side of the inlet remained essentially stationary over that
period of time, the eastern side of the inlet experienced a dramatic
change. During that time period, Democrat Point migrated westward a
distance of approximately 3.8 miles, although that rate of accretion was
not constant. Fire I[sland began to overlap Jones Island in about 1873.

Bathymetric surveys conducted in the years prior to the construction of
the rock jetty at Democrat Point indicated that the position and shape
of the natural navigation channel through Fire Island Inlet varied over
time. A 1909 survey indicated that the channel was essentially
straight, and was located offshore and paralleil to Oak Beach. By 1924,
the channel had reverted to an S-shape, which was also observed during
a 1834 survey, and had shifted northward. This latter channel
configuration directed tidal currents toward Oak Beach and caused
significant erosion of the shoreline at that location (see Section
4.4.1.B for a discussion of the Oak Beach erosion probiem).
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The Army Corps of Engineers (ACOE) conducted the first stabilization
feasibility study of Fire Island Inlet in 1906, at which time it was
concluded that, although the installation of a jetty would improve
navigation, such a project would not fix the position of the channel.
However, after further analyses the ACOE issued a report in 1937 which
recommended that a 5,000-foot jetty be constructed along Democrat Point,
on the east side of the inlet. It was anticipated that the proposed
Jjetty would accomplish the multipie objectives of stopping the westward
growth of Fire Island, stabilizing the position of the inlet channel,
and arresting the chronic erosion at 0ak Beach. However, this
structure, which was completed in 1941, has failed to achieve any of the
desired goals. The jetty’s effect on the position of Democrat Point was
only temporary; the jetty reached its storage capacity by 1948, at which
time littoral sand began to bypass into the channel and Fire Island
recommenced its westward growth. The jetty also has not provided any
significant help in maintaining the position or depth of the channel;
large shoals typically form within six months of the completion of a
maintenance dredging operation, creating a substantial hazard to
navigation. Additionally, Oak Beach continued to experience erosion
after the inlet was "stabilized", especially when shoaling around the
jetty pushed the channel to the north and shifted high velocity tidal
currents in closer proximity to the Oak Beach shoreline. Furthermore,
the interruption of the westward long-shore drift caused by the jetty,
which was intended to prevent the shoaling of the inlet channel, created
an unwanted side effect; the interruption of the flow of littoral sand
has caused substantial erosion to beaches located west of the inlet,
particularly at Gilgo and West Gilgo Beaches, which were not previously
subject to unusual erosion (see Section 4.4.1.A).

As noted above, shoaling of the navigation channel typically commences
shortly after maintenance dredging is completed. These shoals tend to
form at both ends of the dredged channel, as ebb and flood tides
redistribute sand carried westward from Robert Moses State Park by the
action of long~shore drift. As a result of this continuous transport of
sand westward across the jetty, regular maintenance dredging is
necessary to fix the position of the navigation channel through Fire
Island Inlet. This dredging program is overseen by the ACOE.

Dredge spoil obtained from Fire Island Inlet has been used to restore
the beaches to the west of the inlet since 1959. The feeder beach
(i.e., the location of dredge spoil placement) is selected on the basis
of technical analyses so that no more than 10 percent of the fill
material is carried back toward the inlet (i.e., 90 percent or more is
carried westward by long-shore drift). Generally, the feeder beach
stretches along several thousand feet of Gilgo Beach. In 1960, the ACOE
recommended that a permanent sand bypassing plant be installed at Fire
Island Inlet to convey sand to the erosion-prone beaches to the west of
the inlet. This project has never been implemented.

The ACOE has used a number of different configurations for the dredged.
channel through Fire Island Inlet. Channel length, width, and position
with respect to Democrat Point have all been varied over the years since
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the initial maintenance dredging operation was completed in 1954.
Dredging was undertaken on an almost annual basis between 1954 and 1970.
Following an approximately three-year 1ull in project activities,
maintenance dredging was performed three times between 1973 and 1977.
After the 1977 contract work was completed, Fire Island Inlet dredging
was halted by a legal action brought by residents of Oak Beach (see
Section 4.4.3 for additional discussion of this issue). The lawsuit was
settied in the ACOE’s favor; maintenance dredging was started again in
1988, and has been undertaken bi-annually since then. Historically,
dredge spoil from the State Boat Channel has also been used to nourish
the Beach on Jones Island, although the last such project occurred in
1969. '

4.2 SEVERE COASTAL STORMS
4.2.1 THE ORIGIN AND CHARACTERISTICS OF SEVERE COASTAL STORMS

Coastal storms that affect Long Island fall into two general categories:
hurricanes and extratropical storms (i.e., midlatitude cyclones, Tocally
known as “"northeasters”). Although these two types of storms can cause
a similar level of devastation to developed coastlines, they are vastly
different with respect to origin and progression.

A. Hurricanes

Hurricanes typically originate as low pressure "waves" in the Tlower
atmosphere over West Africa (Stevens, 1990). As such waves are carried
by prevailing winds over the eastern Atlantic Ocean, they can develop
into tropical disturbances, which are weak atmospheric low pressure
systems lacking strong winds, with cloudiness and some precipitation.
For reasons that are not fully understood, such tropical disturbances
occasionally gain strength to eventually become hurricanes as they are
moved by the trade winds westward across the Atlantic. The hurricane
designation is applied when the sustained wind speed exceeds 74 miles
per hour (120 kilometers per hour). The term "tropical storm" is
applied to a storm which has winds of 37 to 74 mph (60 to 120 km/hr),
which either has not developed into a hurricane or has weakened from
hurricane strength.

Hurricane strength is commonly expressed in terms of the Saffir/Simpson
scale, which is listed below (from LIRPB, 1984). This classification is
based on sustained wind speed; wind gusts for a given storm can be
significantly stronger.

Category 1 - 74 to 95 mph (120 to 153 km/hr)
Category 2 - 95 to 110 mph (153 to 177 km/hr)
Category 3 - 110 to 130 mph (177 to 209 km/hr)
Category 4 - 130 to 155 mph (209 to 250 km/hr)
Category 5 ~ greater than 155 mph (greater than 250 km/hr)

4-10



Due to the fact that winds circulate in a counterclockwise pattern
around hurricanes, the winds on the eastern side of the storm center
would blow onshore (i.e., in a southerly direction) as the storm
approaches Long Island from the south. Conversely, the western side of
the storm would have offshore winds. In addition, the forward movement
of the storm is additive to the wind direction on the eastern side of
the storm, but partly offsets the winds on the western side of the
storm. As a result of these factors, flood elevations, the magnitude of
storm waves, and ground-level wind velocities are generally greater on
the eastern (right) side of a northward-moving hurricane than on the
western (left) side.

The energy that drives the winds of a hurricane is derived from the heat
stored in the tropical ocean (Eagleman, 1980). For this reason, the
occurrence of hurricanes is limited to those months of the year during
which ocean temperature is highest (i.e., typically in August,
September, and October, but also occasionally in June, July, and
November, and rarely in May and December). Energy that a hurricane
absorbs from the ocean through the evaporation of tropical surface
waters is released via condensation as air rises rapidly through the low
pressure vortex at the storm’s center. This cycling of energy, from
evaporation to condensation and back again, intensifies and sustains the
storm. Once a hurricane moves over land, and becomes removed from its
source of energy, the storm rapidly weakens. The condensation that
occurs in the upper levels of hurricanes produces the torrential rains
that are typically associated with these phenomena.

Although a hurricane will travel in a generally westward direction
across the Atlantic Ocean, the exact path followed can vary greatly,
especially in the western Atlantic. Hurricanes will be directed by the
position of weather systems, and in particular will tend to skirt high
pressure centers. As a result, depending on the specific weather
patterns that exist at the time of any given hurricane, the path can
lead to Mexico or Central America, the Gulf or Atlantic coasts of the
U.S., or even out into the North Atlantic avoiding landfall altogether
(Eagleman, 1980).

Hurricanes typically move forward in the low-latitude open waters of the
Atlantic at a speed in the range of 12 to 19 mph (20 to 30 km/hr).
Although this slow rate of movement usually allows the existence of a
hurricane to be identified several days to a week or more before the
storm reaches land, the uncertainty of predicting the precise path of
the storm usually does not allow meteorologists to accurately identify
the location of greatest hazard until shortly before actual landfall.

Importantly, hurricanes typically gain in forward speed as they move -
over the colder waters of the higher latitude reaches of the Atlantic.
For example, the 1938 hurricane that struck Long Island was moving
northward at approximately 51 mph at landfall, while Hurricane Gloria
(1985) was traveling at a speed of approximately 43 mph at landfall (NYS
Emergency Management Office, January 1992). Such fast-tracking storms
exacerbate the problems inherent in identifying the expected landfall
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location and undertaking appropriate preparations and evacuation
procedures. Furthermore, rapidly advancing hurricanes have a larger
difference in wind velocity between the right and left sides of the
storm, which increases the potential for damage on the right side
compared to a slower moving storm of the same category.

While it is clear that the 1970s and 1980s were a relatively quiet
period for hurricane activity along the Eastern and Gulf coasts of the
U.S., recent scientific evidence indicates that the next two decades may
spawn hurricanes at an .increased frequency and strength. According to
information presented in a March 25, 1990 article of the New York Times
(Stevens, 1990), the historical incidence of strong hurricanes in the
western North Atlantic can be linked to long-term weather conditions in
West Africa, where hurricanes originate. Recently, the trend has been
toward wetter weather in West Africa, which has been correlated with an
increased probability of strong hurricanes. Furthermore, the gradual
rise in ocean surface water temperature linked to global warming has
increased the amount of heat energy available to sustain hurricanes in
the North Atlantic. It is believed that the occurrence of Hugo (which
struck St. Croix, Puerto Rico, and South Carolina in 1989), Bob (which
glanced off the east end of Long Island and struck Rhode Island and
Massachusetts in 1991), and Andrew (which struck south Florida and
Louisiana in 1992) in unusually rapid succession was largely the result
of the aforementioned climatic conditions.

B. Extratropical Storms (Northeasters)

"Northeaster" is a local term applied to a mid-latitude (extra-tropical)
cyclonic storm, which 1ike a hurricane, is centered at a low pressure
cell around which winds blow in a counterclockwise direction. The
factors that contribute to the formation of mid-latitude cyclones are
complex and can vary significantly from event to event. However, such
storms typically originate in the western U.S. and intensify due to
Yower atmospheric interactions with the jet stream (Eagleman, 1980).

The prevailing westerly winds across the continental U.S. carry mid-
latitude cyclones in a generally eastward direction. However, as with
hurricanes, the positions of other weather systems and the jet stream
have an important influence on storm track, often causing the storm to
veer northward along the Eastern Seaboard. A mid-latitude cyclone that
follows the coastal track along the eastern U.S. will often travel from
its point of origin to Long Island within several days. Additionally,
storm strength is highly sensitive to the vagaries of meteorological
conditions. These factors confound the task of forecasting coastal
impacts for this class of storm,

The greatest potential for mid-Tatitude cyclones to cause coastal damage
along the Eastern Seaboard generally arises during storms . that veer
northward or northeastward along the Eastern Seaboard, which is a fairly
common track (e.g., the Halloween 1991 and 11-12 December 1992 storms).
At the leading edge of a storm of this type, the winds blow from the
northeast,  thus giving rise to the common name applied to these
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phenomena. These storms can occur at any time of year, although storm
intensity is typically significantly greater during the late fall and
throughout the winter. Mid-latitude cyclones are generally less intense
than hurricanes, but usually move more slowly (or can stall altogether)
and cover a much larger geographic area. Consequently, in comparison to
a hurricane, a severe northeaster is characterized by -a longer time -
period of damaging impacts (often extending a period of over several
tidal cycles) and a wider area of destruction. For these reasons, the
overall adverse effects of these two types of storms are similar.

4.2.2 FACTORS AFFECTING THE SEVERITY OF COASTAL STORMS

The extent of damage caused by any given coastal storm is affected by a
number of parameters. To a large extent, the magnitude of destruction
is related to the storm’s physical characteristics, such as wind
velocity, amount of precipitation, and storm duration. However, as
described below, some of the variables having the greatest influence on
the degree of storm-related damage occurring in coastal areas are not
directly associated with the physical parameters of the storm itself
(LIRPB, 1984).

The stage of the astronomical tide at which a storm strikes will have an
enormous effect on the storm’s overall impact. Much more extensive
flooding and a deeper inshore penetration of damaging storm waves will
result from a storm that occurs at astronomical high tide (and
especially during spring high tide, at full and new moons) than from an
identical storm that strikes at low tide. The occurrence of sustained
winds and surge that drive flood waters into a restricted embayment
behind a barrier can lead to a phenomenon known as "ebb surge", which
involves the sudden rush of floodwaters back into the ocean. If the
volume of water that flooded into the bay was great, the force of the
ebb surge can have dramatic impacts, including intense erosion and
structural damage. The barrier beach in the study area would be
especially prone to ebb surge impacts due to the relatively expansive
width of Great South Bay, which allows this embayment to accommodate a
larger volume of water during the flood surge compared to similar bays
along the Eastern Seaboard (Coch and Wolff, 1990). Coch and Wolff
(1991) also noted that bulkheads are part1cu1ar1y prone to failure
caused by the force of the ebb surge.

The design of shoreline construction will have a significant effect on
the degree to which such structures will withstand the energetic forces
that are unleashed during a severe storm; structures which have been
constructed according to the latest standards of hurricane-resistance
will be more likely to survive intact. The intensity of 1and use in the
coastal zone also affects the extent of damage that can occur, in terms
of monetary losses; obviously, the potential for disastrous property
damage is greater in a densely developed area than on undeveloped lands,
although the extent of geologic damage (i.e., erosion, landform
alteration, etc.) may actually be less severe in developed areas where
shoreline protection has been constructed. The state of community
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preparedness at the time of a storm is also an important factor
affecting the extent of damage; in general, the prior implementation of
appropriate measures will significantly abate storm damage.

While it is true that wind and heavy precipitation can cause storm-
related damage to both inland and coastal areas, the latter area is
uniquely subject to the additional destructive forces of storm waves and
coastal flooding. A1l six residential communities which comprise the
study area, as well as the entire surrounding area of the barrier and
bay islands, are located within an area that has been identified as
being prone to coastal flooding.

Coastal flooding (i.e., flooding resulting from the incursion of marine
waters onto inland areas, rather than from the accumulation of runoff
due to precipitation) is caused by storm surge and storm waves. Storm
surge is a mound of water that is created by the physical forces within
a storm, particularly the powerful winds associated with the storm. In
addition, the low pressure cell at the center of the storm creates a
partial vacuum that draws water (and air) inward. Wind-driven storm
waves increase the flood water elevation above the level that would
result from the stiilwater condition alone.

Surge and waves during a strong coastal storm typically have the most
destructive impact on individual structures, often resulting in the
complete obliteration of entire buildings. However, the force of storm
winds, especially during hurricanes, often causes the most widespread
damage. The extensive damage on Long Island in 1985 due to Hurricane
Gloria was caused mostly by the wind. The devastation caused in 1992 by
Hurricane Andrew in southern Florida and Louisiana in 1992 was also due
primarily to wind damage (DeHenzel, FEMA, October 6, 1992, telephone
communication).

A. Still Water Flooding

The portion of the waterfront that can be impacted by still water
coastal flooding due to storm surge during the 100-year storm (i.e., the
storm event which occurs once per 100 years, on average) has been
designated as the "area of special flood hazard". The area of special
flood hazard includes both the A and V zones as indicated on the Flood
Rate Insurance Maps (FIRMs), which have been created by the Federal
Emergency Management Agency (FEMA). The A zone comprises that area that
would primarily experience still water flooding during the 100-year
storm, while the area within the V zone would aiso be subject to
significant storm wave action.

The A zone encompasses a much larger area than the lands that are
included in the V zone. The greater expanse of the A zone is accounted
for by the fact that storm surge causes the water level to rise behind
the barrier, as well as on the ocean side. Thus, areas on the back
barrier and bay islands that are protected from direct wave attack, are
not similarly protected from damage caused by the flooding that
accompanies a severe storm.
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Base flood elevation (BFE) is defined as the average estimated water
level (above ms1) that would exist within a given flood zone during the
100-year coastal flood, as determined through scientific analyses that
were conducted by FEMA. The BFE of a given location, which is reported
on the FIRM, is an important parameter in defining the degree of
vulnerability to flood damage. Besides being a straightforward
assessment of the approximate flood height within a given zone during
the 100-year event, the BFE also indicates the general susceptibility of
a given area to more frequent flooding during less intense storms, with
higher values of BFE tending to occur in more flood-prone areas that are
in closer proximity to the shoreline. Importantly, however, the degree
to which structural flooding tends to occur also depends strongly on
grade elevation and building characteristics. Obviously, a property
situated at an elevation that is only slightly above msl would be
subject to more frequent flooding and higher flood levels (relative to
grade elevation) than a property located on higher ground within the
same flood zone. Similarly, a building that is constructed on pilings
would be less susceptible to flooding than another building constructed
on a slab at the same grade elevation.

Actual patterns of flooding can vary somewhat from the relative values
of BFEs that are indicated on the FIRMs. For example, the mainland
coastal area can experience a greater degree of flooding than the
barrier, even though the latter area has higher BFE values. This
apparent inconsistency is due mostly to grade elevation considerations;
properties along the mainland shoreline tend to be situated on fill that
is elevated only a few feet above sea level, while a large portion of
the development on the barrier island is located on back dune areas
which have substantially higher elevation. Furthermore, whereas surge
waters can bypass the barrier by flowing through inlets, no such bypass
route exists as the surge is pushed against the mainland. Thus, for
certain storm events, flood elevations (relative to msl) along the
mainland shoreline can actually be slightly higher than water heights on
the barrier island. Regardless of these patterns of potential still
water flood damage in the Town of Babylon, however, it is important to
note that the barrier island is generally considered to be more
susceptible to significant storm damage than the mainland due to the
potentially destructive impact of high energy storm waves (see the
following discussion).

See Section 4.3 for specific discussion of the vulnerability of the
study area to coastal flooding during severe storms. Section 4.4.1.A
describes legislation, regulations, and standards that pertain to
construction in the A zone. See Plates 1A through 1G for the geographic
extent of the A zone in the study area and vicinity.

B. Storm Waves
Although stillwater flooding caused by coastal storms can impact a large
area of land on both sides of the barrier, including wide stretches of

the mainland waterfront, the area that is potentially affected by the
energetic waves generated by winds during hurricanes and "northeasters"
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is much more restricted in extent. In general, storm wave damage is a
significant concern only for land in the immediate vicinity of the
oceanfront. However, the presence of an inlet or the absence of an
adequate line of protective dunes on the barrier are some of the
conditions under which the destructive power of storm waves can
penetrate to the bay.

The area of the potential influence of storm waves is designated as the
"V" (i.e., "velocity") zone on the FIRMs and is called the "coastal high
hazard area". The extent of the V zone has been delineated on the basis
of scientific and engineering studies, and encompasses that area of land
within the special fiood hazard zone which would be subject to breaking
waves of three feet or greater height during the 100-year storm event.
FEMA’s three-foot wave criteria is based upon U.S. Army Corps of
Engineers analyses, which have indicated that the energy of a breaking
wave of this height is the minimum capable of causing major damage to
conventional wood frame structures (FEMA, June 1987).

It is important to note that the potential for storm wave damage does
not abruptly cease at the inland boundary of the V zone. Residual storm
waves (of less than three feet in height) can penetrate further inland
during the 100-year storm. Additionally, storm wave penetration and
associated impacts would be carried further inland during a storm event
with a greater period of recurrence than 100 years (e.g., the 500-year
storm).

As discussed above, the V zone comprises the region of greatest hazard
with respect to severe coastal storms. Consequently, structures that
are erected in the V zone should be constructed according to the highest
standards of wind and storm wave resistance. During a severe storm,
those houses within the V zone that lack proper construction are much
more likely to sustain significant damage or even total destruction due
to the combination of elevated water level and the pounding of storm
waves (Coch and Wolff, 1990 and 1991). In contrast, structures within
the A zone typically sustain only water damage during such events,
although a poorly anchored house can be subject to floatation and
subsequent destruction due to impact with other structures.

See Section 4.3 for further discussion of the vulnerability of the study
area to storm waves. Section 4.5.1 describes legislation, requlations,
and standards that pertain to construction in the V zone. See Plates
1A through 1G for the geographic extent of the V zone in the study area
and vicinity.

C. Flood Zone Designations

As discussed above, FEMA has subdivided the area of special flood hazard
into two primary zones: the A zone, which is characterized mostly by
stil1l water flooding during the 100-year storm; and the V zone, which is
also subject to potential storm wave damage. Subcategories have been
created within each of these major designations. As shown on the FIRMs,
a one-digit or two-digit number is included with the letter designation
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of each flood zone (e.g., V11, V9, V8, V6, A4, and A6). This number
indicates the overall Flood Hazard Factor of a given zone, which is the
average weighted difference between the water surface elevations of the
10-year and 100-year storm events. Thus, the numeric value for a flood
zone designation indicates the intensity of the base flood event (i.e.,
the 100-year storm) compared to the degree of flooding that occurs
during the 10-year storm.

Actuarial insurance rate tables are established on the basis of a number
of factors. Both the letter and numeric values of the flood zone
designation are utilized, along with the base flood elevation, to
establish the overall degree of hazard within a zone. Building
construction is also an important parameter; houses that comply with
FEMA’s structural requirements for flood damage mitigation (see Section
4.5.1) will be assessed a lower premium than those houses that are in
non-conformance, since the former group would be more likely to
withstand a major storm. '

4.3 VULNERABILITY OF THE STUDY AREA TO COASTAL FLOODING

4.3.1 FLOOD ZONE DESIGNATIONS AND BASE FLOOD ELEVATIONS WITHIN THE SUBJECT
COMMUNITIES

The flood zone designations and the base flood elevations (BFEs) for the
subject communities are described below, and are shown on the maps in
Plates 1A through 1G. BFE, as reported on the FIRMs and discussed in
Section 4.2.2.A, represents the estimated average height to which
floodwaters would be elevated above ms1 during the 100-year storm event.
Unless otherwise noted, all elevations are in feet above msl, referenced
to the National Geodetic Vertical Datum of 1929.

Only the FIRMs for Oak Beach and the Oak Beach Association depict the
location of houses, which corresponds closely to the aerial photographs.
This map information facilitated determining the flood zone designation
of individual houses and transferring the flood zone boundaries from the
FIRMs to the aerial photographs for these two communities (see Plates lE
through 1G). The developed area of Captree Island is contained entirely
within a single flood zone and, consequently, the 1lack of house
locations on the FIRM for this community did not hinder the transfer of
flood zone information to the aerial photograph (Plate 1D). The
developed portion of Oak Island is split between two flood zones;
however, the location of the boundary between these two zones was easily
transferrable to the aerial photograph on the basis of distinctive
shoreline geography (Plate 1C). In contrast, the FIRM that depicts both
Gilgo Beach and West Gilgo Beach not only lacked house locations, but
also did not accurately depict shoreline geography or the location of
roadways. Consequently, the positioning of the flood zone boundaries on
the Gilgo and West Gilgo aerial photographs (Plates 1A and 1B) was
subject to some degree of uncertainty.
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CA measured grade elevations and first floor elevations for 390 of the
415 houses in the subject communities during the field investigation of
the study area. Elevation measurements were recorded using a 5X
magnification bubble level (readable to a distance %100 feet) and a
standard 15-foot surveying rod. A more precise instrument (i.e., a
transit) was not used due largely to the time constraints of the study.
Furthermore, the use of a transit was not warranted by the objective of
this investigation, which was to assess overall community conformance
with BFE rather than to determine whether individual houses are in
conformance.

Data that were provided by the Town of Babylon Department of
Environmental Control, as compiled from the Town’s records of property
surveys for building permit applications submitted since 1980, were used
as the "benchmark" elevations from which CA’s field measurements were
made. These data consisted of the tax map location, and first floor and
grade elevations for approximately 60 houses. The use of existing
formal benchmarks was not feasible given the methodology of this
investigation; these benchmarks have been installed at scattered
locations along Ocean Parkway, and are at least several hundred feet
from the nearest point of the subject communities.

Detailed grade elevation information for the Oak Beach communities was
obtained from a series of two-foot interval topographic maps that were
compiled by Topo-Metrics, Inc. (1980). These data were used by CA to
determine the grade elevation of individual houses, as supplemented and
verified by field measurements using the bubble level and rod.

Most of the houses in the study area have enclosed space at-grade, below
the BFE. However, the FEMA regulations allow certain uses (i.e.,
parking, storage, and entryways) below the level of the occupied first
floor in the flood plain. Therefore, the presence of enclosed space
below BFE does not necessarily mean that a given house is not in
compliance with FEMA’s elevation requirements. To ensure that this
factor was taken into consideration, CA conducted an external inspection
during the field survey to determine whether the lowest level of each
house was being utilized for an allowable use. This assessment was
based on the general construction and condition of the enclosed space,
the appearance of windows, the type of entryways, and other visual
clues. For example, if the enclosed space at-grade did not appear to be
weatherproofed, it was deemed to be a compliant use and that house was
judged to be elevated above grade. If the space appeared to be suitable
for habitation, even on an occasional basis (e.g., including such uses
as recreation rooms, workshops, offices, etc.), it was deemed to be a
non-compliant use and that house was judged to be situated on-grade. In
any case where uncertainty existed as to the use of an enclosed space
at-grade, the house was deemed to be at-grade. Al1 first floor heights
were measured directly from grade level using the surveying rod.

The survey which is described above focused strictly on the assessment
first floor elevation within the subject communities. A comprehensive
engineering evaluation of the degree of compliance with FEMA’s other
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structural requirements, particularly with respect to the stringent
standards for houses in the V zone, was not included in the scope of
this study. However, the elevation data that were provided by the Town
of Babylon regarding building permits issued for construction in the
study area since 1980 can be used to estimate the maximum degree of full
compliance with FEMA standards. These data indicate that of the 1336
houses in the V zone within the subject communities, only 18 units have
been constructed or reconstructed since 1980 and are in compliance with
their respective BFE requirements. If it is assumed that houses erected
or reconstructed prior to 1980 do not comply with FEMA’s V zone building
-standard, it can be concluded that no more than 5 percent (i.e., 18/336)
of the houses in the V zone within the study area are in full compliance
with the requirements of FEMA. The actual degree of full compliance at
the present time is probably less than 5 percent, since it is likely
that some of the BFE-cornforming houses constructed after 1980 do not
meet FEMA’s other construction standards. However, as houses are
reconstructed in the future, the degree of full compliance would be
expected to gradually increase (approximately three houses which were
under construction at the time of the field surveys for this study were
being elevated on typical V zone pilings).

Below is a description of flood zone designation and BFE within each of
the six residential communities in the study area.

A. West Gilgo Beach

The West Gilgo Beach Association is situated entirely within the V zone.
Most of the area in this community is located within the V11 zone (BFE
= 12 feet). The area comprising the northerly leg of the leased land,
along Bay Walk, is Tocated mostly within the V6 zone (BFE = 9 feet).
Elevations were recorded at 48 of the 64 houses within the V11 zone and
at all 16 of the houses within the V6 zone.

West Gilgo Beach has been sited upon fill which has raised grade
elevation at the house sites to an average of approximately 4.9 feet in
the V6 zone and approximately 7.1 feet in the V11 zone. Most of the
houses in this community are slab-on-grade construction. Only %29
percent of the houses in the V11 zone and +25 percent of the houses in
the V6 zone appeared to have unoccupied space on the lowest level and,
therefore, conform with FEMA’s requirements for first floor elevation.
The remaining houses, which appeared to have non-conforming uses on the
first floor, lie as much as 4 feet below BFE in the V6 zone and as much
as 6 feet below BFE in the V11 zone (see Figures 4-1 and 4-2).

B. Gilgo Beach

The Gilgo Beach communities are on lands that are also situated entirely
within the V zone. The V11 zone (BFE = 12 feet) includes essentially
all of the area to the south of the interior roadway, as well as most of
the Gilgo Beach West leased lots to the north of the roadway. The V6
zone (BFE = 9 feet) includes the eastern group of three lots situated to
the north of the interior roadway at Gilgo Beach West, as well as the
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entire leased area at Gilgo Beach East (which is also Tocated north of
the roadway). Elevations were recorded at 21 of the 22 houses in Gilgo
Beach East and at all 35 homes in Gilgo Beach West.

Grade elevation for the 32 houses in the V11 zone at Gilgo Beach West
varies from 3.7 feet to 7.2 feet, averaging 5.7 feet. Thirty of these
houses are situated more or less at-grade, with only three of the 30
appearing to have conforming uses on the first floor. The first floor
elevation of the 27 houses which appeared to have occupied space at
grade lies more than 4 feet, and as much as 7 feet, below BFE. The
first floors of only five houses appeared to be elevated above BFE and,
therefore, comply with FEMA’s elevation standard (see Figure 4-3).

The three houses at Gilgo Beach West that lie within the V6 zone are of
slab-on-grade construction, with ground elevation varying between 4 and
6 feet. This translates to a first floor elevation that 1ies between 3
and 5 feet below BFE.

Ground elevation at the house sites at Gilgo Beach East varies between
1.3 and 3.8 feet, with a average of 2.2 feet. Essentially all the
houses have been placed on pilings. Three houses have an occupied first
floor elevation of 9 feet or greater, which conforms with FEMA’s
elevation standard. Figure 4-4 shows that the first floor elevation of
the remaining 18 houses lies between 1 and 6 feet below BFE, with a
difference in the 3 to 5-foot range being most common.

C. O0ak Island

The entire southern shore of Oak Island is located within the A6 zone
(BFE = 8 feet). The V6 zone (BFE = 9 feet) comprises the residences
along the eastern shore of Oak Island, but not inciuding the house at
the southeastern point and the two houses on either side of the tidal
creek just north of that location (these three houses are situated
w;thin the A6 zone). A1l 54 houses on Oak Island were surveyed for
elevation.

Ground elevation in the A zone portion of the Oak Island community
varies from 2 to 15 feet, and averages 4 feet. As shown in Figure 4-5,
there is a wide variation in first floor elevations in this area.
Approximately 68 percent of these houses comply with the 8-foot FEMA
standard for BFE. Most of the non-complying houses are situated at the
eastern end of the community.

Ground elevation in the V zone portion of the Oak Island community
varies within a narrow range of 2 to 4 feet, and averages 3 feet. The
first floor elevation of all seven houses is below the 9-foot BFE for
this zone, with the difference ranging between 1 and 5 feet below BFE
(see Figure 4-6).
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D. Captree Island

The developed area of Captree Island is located entirely within the A6
zone (BFE = 8 feet). Elevations were recorded at 27 of the 32 houses in
this community.

Ground elevation for the Captree Island houses included in the survey
varies between 5 and 11 feet, and averages 5.5 feet. As shown in Figure
4-7, first floor elevation of these residences exhibits a wide
variation. Approximately 67 percent of the houses comply with the
8-foot FEMA standard for BFE. Most of the non-complying houses are
situated at the western end of the community.

E. Oak Beach (Unassociated)

Most of the developed lots in the unassociated portion of Oak Beach are
situated within the V9 zone (BFE = 10 feet). The home sites at the
western end of Oak Beach and those in a band on the north side of the
community are located in the V8 zone (BFE = 9 feet). Elevations were
recorded for 118 houses, 80 within the V9 zone and 38 within the V8
zone, of the 120 houses in Oak Beach.

Grade elevation of the house sites in Oak Beach varies from
approximately 3 feet to 12 feet in the V8 zone and from approximately 5
feet to 10 feet in the V9 zone, averaging 6.3 feet in the V8 zone and
6.5 feet in the V9 zone. Most of the houses in this community contain
enclosed space at grade; however, external inspection indicated that the
majority of these enclosed areas contain conforming uses (e.g., storage,
garages, and entryways). Thus, a large portion of the houses are
considered to be elevated above grade.

The first floor elevation of the houses in Oak Beach varies from 4 feet
to +19 feet in the V8 zone, and from 15 feet to +18 feet in the V9 zone
(see Figures 4-8 and 4-9). In the V8 zone, 77 percent of the houses
appeared to have a first floor elevation that is greater than the 9-foot
BFE, with 72 percent having a first floor elevation of 10 feet or
greater. In the V9 zone, 54 percent of the houses appear to have a
first floor elevation that is greater than the 10-foot BFE.

F. Oak Beach Association

The Oak Beach Association is located almost entirely within the V8 zone
(BFE = 9 feet). Although some developed lots located to the north of
The Fairway are situated partially within the A6 zone (BFE = 8 feet),
all of the existing houses on these lots are in the V8 zone. Elevations
were recorded at 69 of the 72 houses in this community.

Grade elevation of the house sites in the 0ak Beach Association varies
from approximately 3 feet to greater than 12 feet, averaging 6.2 feet.
Most of the houses in this community contain enclosed space at grade,
which appeared from external inspection to consist largely of non-
conforming uses (e.g., uses other than storage, garages, or entryways).
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Thus, the first floor of these houses are generally not elevated to a
significant degree above grade.

The first floor elevation of the houses in the Oak Beach Association
varies from +3 feet to +18 feet (see Figure 4-10). Approximately 28
percent of the houses appeared to conform with the 9-foot BFE
requirement. The first floor elevation of 55 percent of the houses
appeared to be a foot or more below BFE.

G. OVERALL COMPLIANCE WITH BASE FLOOD ELEVATION REQUIRENENTS

As noted previously, CA field surveyed the first floor elevation of 390
of the 415 houses in the study area. FEMA’s requirement for the BFE of
these houses ranged from 8 feet for Captree Island and most of Oak
Island, to 12 feet in most of West Gilgo Beach and Gilgo Beach West.
Compliance with the respective BFE standards varied significantly within
the study area, from a high of 77 percent of the surveyed houses in Oak
Beach’s V8 zone, to 68 percent in Oak Island’s A6 zone and 67 percent on
Captree Island (which have the lowest BFE of all six communities), to
total non-compliance in Oak Island’s V6 zone. Overall, of the 390
houses that were measured, 42 percent appeared to be in compliance with
the applicable BFE standard.

4.3.2 HISTORICAL OCCURRENCES OF FLOODING IN THE STUDY AREA
A. Overall Storm Frequency and Severity

Historically, severe coastal storms have struck in the vicinity of the
study area fairly frequently. According to an analysis of historical
storm data performed in the Hurricane Damage Mitigation Plan for the
South Shore of Nassau and Suffolk Counties (LIRPB, 1984), the
approximately 120-mile stretch of shoreline from Shinnecock Inlet on
eastern Long Island to Barnegat Inlet in New Jersey was estimated to
have an 85 percent probability of experiencing at least one tropical
storm (including hurricanes) over a ten-year period, and a 50 percent
probability of experiencing a hurricane over a ten-year period.
According to the LIRPB analysis, that same region of the New York Bight
has an 81 percent probability of experiencing at least one extra-
tropical coastal storm during any given year.

The effects that recent hurricanes and northeasters have had on the
study area are illustrated below through descriptions of the coastal
flooding and storm damage that occurred due to the 1938 hurricane
(Subsection B) and the 11-12 December 1992 northeaster (Subsection E).
Hurricane Gloria (Subsection C) and the Halloween 1991 northeaster
(Subsection D) are also briefly discussed.

B. 1938 Hurricane

The 1938 hurricane is generally acknowledged as having been the most
severe storm to strike the study area (and, actually, all of Long
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Island) during the last century. Various sources indicate that the eye
of the storm crossed Long Island between Patchogue (NYS Emergency
Management Office, January 1992) and Westhampton (Coch and Wolff, 1990;
and Pore and Barrientos, 1976). Sustained winds at landfall on the
afternoon of September 21, 1938 were reported to be 96 mph (SEMO,
January 1992), which qualified the storm only as a Tow category 2
hurricane. However, the extent of flooding was magnified by a number of
factors, including: a track oriented almost due north, resulting in a
near-perpendicular landfall; a forward speed of 51 mph, which
significantly increased wind speeds and surge heights on the storm’s
right side; arrival near high astronomical tide during the moon’s
closest approach to earth, which increased still water flood levels; and
high levels of precipitation. Despite the synergistic effect of this
combination of factors, it is important to note that landfall occurred
16 to 34 miles to the east of Fire Island Inlet, which resulted in the
study area being exposed to the weaker (left) side of the storm. The
extent of flood damage inflicted to the subject communities would
probably have been substantially greater had landfall occurred to the
west, which would have caused the stronger (right) side of the storm to
come ashore at Jones Island.

According to an account published in The Beacon (Douglas, 1990), the
1938 hurricane caused houses at Oak Beach to be 1ifted from their
foundations and carried inland distances of 200 feet or more. In all,
it was estimated that about 50 houses were either destroyed in-place,
washed away, or moved from their foundations, with most of these houses,
however, being repaired before the end of 1938. The boardwalks at Oak
Beach were almost completely washed away, and large slabs of concrete
were "...undermined and toss[ed] about...". Due to the tremendous
volume of surge water that rushed through the underpass at Gilgo Beach,
the Gilgo Inn was washed from its foundation and carried to the eastern
end of the boat basin, a distance of about 700 feet. The marginal road
at Oak Beach was reported to be under eight feet of water - since the
elevation of this roadway generally varies between four and five feet,
the surge height at this location is estimated to have been
approximately 12 to 13 feet above msl (which is consistent with the 11-
foot surge height reported at Fire Island Inlet by Coch and Wolff,
1990). Only one fatality resulted at Oak Beach, and few bodily injuries
were sustained; however, only about 50 people were present in the
community at the time of the storm.

It is .important to note that the devastation caused by the 1938
hurricane was not limited to the study area. Damage was intense on an
Island-wide scale. Forty five Tives were lost in Nassau and Suffolk
Counties. Flood waters inundated approximately 35,000 acres between
Fire Island Inlet and Montauk Point. On Fire Island alone, 1,000 homes
were damaged or destroyed. Structural damage was even more severe along
the stretch of barrier in Westhampton Beach (in eastern Long Island);
only about 15 percent of the original 179 summer homes remained
standing, of which only about 7 percent were deemed to be salvageable
(LIRPB, 1984). Long Island’s south shore barrier beach was breached by
a total of ten new inlets (Coch and Wolff, 1990).
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C. Hurricane Gloria (September 27, 1985)

While Hurricane Gloria was traveling up the Eastern Seaboard,
meteorologists predicted that Long Island would be severely impacted,
with coastal erosion and flood damage expected to equal or exceed the
devastation caused by the 1938 hurricane. Although the eye of Gloria
passed directly over Fire Island Inlet on an almost shore-normal track,
the storm had deteriorated to a category 2 hurricane, passed quickly,
and reached landfall approximately at low tide. Overall damages caused
across Long Island by Hurricane Gloria were relatively extensive, but
most of this destruction was wind-induced. Coastal erosion and flood
damage was much less severe than anticipated.

D. Halloween 1991 Northeaster

Although the Halloween 1991 northeaster was generally not as severe as
the 11-12 December 1992 storm, some areas of Long Island suffered
significant erosion during the former event, particularly along the
north shore. However, information provided during informal discussions
with residents of the study area indicate that the subject communities
were not seriously affected by the earlier storm. Consequently, the
discussion of impacts from northeasters focuses on the more destructive
1992 storm, as follows. '

E. 11-12 December 1992 Northeaster

Nassau and western Suffolk Counties have not been greatly affected by
coastal flooding due to hurricanes since the 1938 storm. However, the
same cannot be stated with respect to the impacts of extratropical
cyclones. In general, more severe coastal flooding and erosion damage
has been caused by northeasters than by hurricanes (e.g., the November
1950 and Halloween 1991 storms). Preliminary reports from the Town of
Babylon (Hanse, December 14, 1992, telephone communication; and
Kluesener, December 14, 1992, telephone communication) on the 11-12
December 1992 northeaster, as well as observations made during field
reconnaissance by CA on December 12 and 15, 1992, are used here to
illustrate the magnitude of storm damage in the study area due to this
particularly intense northeaster.

The Fire Island Inlet dredging/beach nourishment project was in progress
in December 1992, and approximately 0.8 million cubic yards of dredge
spoil (out of a total planned volume of 1.2 million cubic yards) had
been placed on Gilgo Beach at the time the northeaster struck (Hawkins,
ACOE, December 21, 1992, telephone communication). Although the newly
widened beach provided an adequate protective buffer and prevented
significant erosion of the adjacent dunes, the sand that was pumped onto
the beach was almost completely washed away by storm waves. Dune
erosion was severe at the West Gilgo Beach ocean shoreline, which had
not been nourished directly during the dredging operation and had not
yet begun to receive the benefit of sand moved westward from the spoil
disposal area by littoral drift. Sheer scarps approximately six to
eight feet in height were cut into most of the West Gilgo dune line, and
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only the back slope of the dune remains. The 1oss of dune material at
this location has resulted entirely from toe erosion, whereby storm
waves washed material from the base of the dune, causing the overlying
dune sediment to slide down to the beach.

More severe storm impacts were sustained by the segment of dunes
approximately 1,000 feet in length to the east of the West Gilgo Beach
underpass. Only the flat area of dune vegetation behind the original
dune crest remains at this location. Evidence of two minor washovers
(i.e., small fans of sand extending behind the original dune line) was
observed in the middle portion of this shoreline section. However,
essentially all of the loss of dune material in this area was caused by
toe erosion.

Complete dune washout occurred along most of the approximately 3,000-
foot long segment of shoreline extending westward from the Gilgo Beach
community. Scattered segments of artificial dune (consisting of loamy
fill material) have been deposited in this area, but substantial gaps
remain. These gaps in the line of man-made embankment consist of
portions of the grassy shoulder of the parkway and small remnants of the
flat area of dune vegetation behind the original dune crest. It is
apparent that some dune washover occurred. However, as with the less
eroded line of dunes to the west, the loss of dune material was caused
primarily by toe erosion.

Flooding occurred at a number of Tlocations within the residential
communities of the Outer Beach, particularly at Gilgo Beach, and QOak and
Captree Islands. Minor flooding occurred to the easternmost row of
houses at West Gilgo Beach. The Oak Beach communities did not suffer
from coastal flooding; however, severe stormwater flooding blocked the
access road to the unassociated portion of Oak Beach.

Although the full extent of flood damage is not known at this time, it
has been reported that the flood waters penetrated the first floor of a
number of houses situated at grade in Gilgo Beach, and Oak and Captree
Islands. One house on the south shore of Oak Island appears to have
been shifted from its foundation. Water marks were observed on the
siding of several houses during supplemental field surveys, indicating
a flood elevation of approximately 5 to 6 feet above ms1 at both the
ends of the Gilgo Beach community, and a slightly higher flood elevation
at Captree Island. Bulkheads in these two communities were more or less
intact, although accessory timber structures (e.g., decks and fences)
were heavily damaged.

Oak Island was not visited during CA’s December 1992 field inspections.
However, visual observations made from the north shore of Jones Island
revealed that, except for the one house that had been shifted on its
foundation, there was no evidence of major structural damage to the
residences. The boardwalk that had stretched along the entire length of
the island’s south shore was severely damaged; large sections of the
walkway were obliterated, leaving only the pilings.
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While the 11-12 December 1992 northeaster caused relatively minor flood
damage to the Town of Babylon’s Quter Beach communities, much of coastal
Long Island did not fare as well. This storm, which was dubbed "the
100-year storm™ by some meteorologists, caused severe flood damage and
erosion at numerous locations, including Bayville and Asharoken on the
north shore, and Fire Island and Westhampton Beach on the south shore
barrier beach. Mainland communities along the north shore of Great
South Bay and South Oyster Bay were also extensively flooded.

The 11-12 December 1992 northeaster demonstrated the uncertainties that
are inherent in forecasting the effects of coastal storms. The full
moon occurred on December 9, and tides were still near the lunar high
levels on the 10th. Initially, the National Weather Service predicted
that the storm would move inland in the vicinity of Chesapeake Bay, far
to the south of the study area. When it was clear that the storm was
tracking on a more northward course, a coastal flood watch was issued
for the Long Island shoreline. Even though flooding was expected,
however, the speed with which the waters inundated coastal communities
was unusually rapid. Further, the initial storm winds were from the
east, which pushed water into the western end of Great South Bay and
increased surge levels in that area. Winds approached hurricane
strength during the height of the storm and did not significantly
subside until the storm slowly progressed into New England. These
persistent winds prevented floodwaters from draining from the bay into
the ocean during the astronomical ebb tide. The duration of the storm,
over four full tidal cycles, was a major factor in the extent of flood
damage; many areas took a continuous pounding over the course of two
full days.

4.3.3 ASSESSMENT OF POTENTIAL FLOOD DAMAGE IN THE STUDY AREA
A. Building Construction

As discussed in Section 4.3.1, a Targe number of the houses in the study
area do not conform with the minimal requirements of FEMA with respect
to first floor elevation. On the basis of these data, therefore, it
appears that there 1is a high probability for the occurrence of
widespread flooding in the subject communities during major coastal
storms. Further, since a very low percentage of homes in the V zone
portion of the study area conform with FEMA’s structural standards, the
potential is great for extensive damage to occur due to storm surge and
wave action caused by a severe storm event.

Information gathered by CA through informal conversations with residents
of the study area indicates that the residential communities on
Babylon’s barrier and bay islands have experienced relatively minor
storm-induced flooding during the period of time that the present
homeowners have occupied their houses. This information contrasts with
the FIRMs, which show that entire study area is located within the 100-
year floodplain (although some scattered lots are situated at an
elevation above BFE). Since this study has not revealed any evidence to
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suggest that the FIRMs overestimate the extent of the 100-year
floodplain, it is valid to assume that the FIRMs accurately depict the
extent of flooding that would occur in the study area during the 100-
year storm. Consequently, it is reasonable to conclude that the history
of recent storm-induced tlooding in some communities in the study area
does not accurately reflect the susceptibility of these communities to
inundation.

B. SLOSH Surge Model

The possible height of flood waters that would result from hurricanes
striking Long Island has been estimated as part of the State of New York
Hurricane Evacuation Study, which utilized the Sea, Lake and Overland
Surge from Hurricanes (SLOSH) computer model. This model was used to
simulate the surge level that would be induced by category 1 through 4
hurricanes, assuming worst-case combinations of storm direction, forward
speed, and landfall point at a series of reference locations scattered
throughout the coastal zone. Importantly, because worst case conditions
were used in the model at each reference location, the computed surge
level represents the estimated maximum possible flood elevation for each
hurricane category.

Elevations given by the SLOSH model are computed in terms of storm surge
height above msl. Variations in flood water elevation due to the
astronomical tide level are not accounted for by the model. Thus, if a
storm strikes during astronomical high tide, the expected flood level
would be increased over the SLOSH value by approximately four feet at
Democrat Point, and by less than a foot at most locations within the
interior of Great South Bay.

As part of the Hurricane Evacuation Study, two reference locations were
modeled on Jones Island in the vicinity of the subject communities: just
offshore at the Cedar Beach pavilion, and just offshore at the western
end of Tobay Beach. The maximum surge elevations, in feet above msl,
for category 1 through 4 hurricanes at these locations are given below.

Cedar Beach Tobay Beach
Category 1 7.9 8.2
Category 2 13.4 13.3
Category 3 17.0 18.3
Category 4 23.8 24.1

Maximum inundation conditions were used in the SLOSH surge model because
the primary objective of the Evacuation Study was to ensure that
evacuation shelters are sited out of the reach of possible storm
flooding (McDuffie, U.S. Army Corps of Engineers, November 1992). The
actual flood elevation that would be experienced during a hurricane of
a given category within the study area would most likely be less than
the SLOSH value. Because a hurricane of category 4 (or even category 3)
is a rare event for Long Island, the chances are remote for any given
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location to experience the exact conditions defined by the scenario of
maximum flooding for SLOSH category 4 (or category 3). The FIRMs
indicate that the ocean shore front along Gilgo Beach has a BFE of 15
feet. Thus, the flood levels modeled for the worst case category 2
hurricane (13.4 feet at Cedar Beach and 13.3 feet at Tobay Beach) are
slightly less than the elevation of the 100-year storm. The category 3
maximum flood levels, therefore, are representative of a storm with a
recurrence interval of greater than 100 years.

The SLOSH model has also been applied to simulations of actual storm
conditions. For example, this model was used to depict the surge
patterns caused by Hurricane Hugo, based on data collected on the
storm’s direction, forward speed and landfall point. According to the
investigators in that study, the results of the modeling analysis fairly
accurately portrayed actual surge conditions, as represented by field
measurements of surge elevation at numerous locations (Coch and Wolff,
1991).

C. Public Preparedness for Severe Storms

The level of public preparedness is one of the most important factors
affecting the extent of damage caused by severe coastal storms. Due to
the tremendous energy generated by their winds, hurricanes have the
greatest potential for catastrophic coastal destruction from storm
surge. Consequently, public preparedness is most crucial with respect
to minimizing the impacts of hurricanes. However, extratropical storms
can cause also widespread flood damage (e.g., the Halloween 1991 and 11-
12 December 1992 storms). Therefore, although the following discussion
focuses on public preparedness for hurricanes, this information is also
pertinent with respect to northeasters.

Public preparedness, as used here, can be defined simply as the
likelihood that the residents of the subject communities will respond
appropriately in the event of a hurricane. Ultimately, the preparedness
of these residents can only be put to a full test in the event of a
storm that requires evacuation. However, the groundwork for ensuring a
successful public response to a hurricane disaster must be well-
established prior to an impending landfall. In geographic areas, such
as Long Island, for which severe hurricanes are relatively infrequent,
the task of maintaining a suitable level of preparedness can be
problematic.

The prevailing opinion among scientists and officials of government
agencies who specialize in hurricane preparedness, as expressed at a
November 1992 conference on this topic held at Hofstra University in
Hempstead, New York, 1is that Long Island residents are decidedly
unprepared for the next "big one". Conversations with some of the
residents of the Babylon barrier and bay island communities that were
conducted during the course of this study underscored the opinions
expressed by the experts at the Hurricane Conference. The residents’
perception is partly based on personal experience in which none of the
storms that have struck the barrier beach in the recent past have
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inflicted significant destruction to the subject communities. In fact,
several storms which were forecast as having the potential for causing
major damage (especially Hurricane Gloria and, most recently, Tropical
Storm Danielle in September 1992) turned out to be substantially weaker
than anticipated.

The Tessons of Hurricane Hugo seem to be particularly pertinent to the
public perception of potential hurricane hazards, in general. Prior to
1989, the residents of coastal South Carolina had become accustomed to
relatively weaker hurricanes. However, "never again" was the most
common response given in post-storm interviews by residents who, on the
basis of their prior experience with hurricanes, decided to ride out
Hugo at home (Coch and Wolff, 1990).

One major factor that contributes to a generally underwhelming public
concern with respect to the potential hazards of coastal storms in the
study area is the reality of local geography, which places the subject
communities on the left side of the eye in almost every possible
hurricane scenario. Although, as discussed in Section 4.2.1.A, the left
side of a hurricane typically has less severe wind and surge conditions,
the left side is by no means immune from devastating impacts. The
observations made by Coch and Wolff (1991) subsequent to Hurricane Hugo
are very instructive in this regard. Folly Island, located to the south
of Charleston, was struck by the left side of the hurricane; however,
storm damage at that location was comparable to areas that were on the
right side of the eye. The underlying cause of this unexpectedly high
Tevel of storm damage at Folly Island was a high Tong-term erosion rate
due to the updrift interruption of long-shore transport caused by the
Charleston Harbor jetties. This situation is analogous to the
conditions that exist along the ocean shoreline in the study area, which
has suffered a long-term erosion problem caused by the updrift loss of
sand at Fire Island Inlet.

D. Evacuation Planning

The public’s response to a hurricane threat has clearly and conclusively
been shown to vary with the specific circumstances of the threat and
with the public’s perception of the information provided by government
officials and the media (NYS Emergency Management Office, August 1991).
In order for an evacuation order to be heeded, therefore, the government
officials who are responsible for issuing such directives must have
. previously established a relationship of trust with the public. Since
this relationship can be compromised by the occurrence of "false
alarms", government officials are generally hesitant to order an
evacuation unless there is a clear need for such action.

The total time required for full evacuation of some Long Island
communities is estimated to be in excess of 20 hours (Lewis, November
1992); this maximum evacuation time applies to certain Fire Island
communities, which have no land surface transportation link to the
mainland. Coch and Wolff (1990) estimated that full-scale evacuation of .

Long Island’s barrier beach communities would take at least 12 to 18
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hours. An evacuation of the Outer Beach communities in the Town of
Babylon can be completed in six hours (Hanse, October 1993).

Due to the uncertainty in forecasting landfall location and because of
the speed at which hurricanes generally travel up the eastern U.S. coast
(see Section 4.2.1.A), therefore, evacuations typically have to be
commenced before meteorologists can pinpoint an expected Long Island
landfall location with reasonable accuracy. Because of these factors,
residents of the Outer Beach communities may be asked (or ordered) to
evacuate at a time when a storm appears to be relatively unthreatening.
This situation may prompt the residents to postpone leaving or to
completely ignore the evacuation directive, especially in light of the
relatively benign nature of recent coastal storms in the study area.

In a conversation that occurred during the field work for this
investigation, one resident of the study area described his method for
deciding whether to evacuate as involving a walk across Ocean Parkway to
directly observe sea conditions. It is suspected that other members of
the subject communities would likewise be inclined to remain at home
until local conditions become more hurricane-like, regardless of the
nature of information that is conveyed through official channels.
However, one important consideration which is not accounted for in this
wait-and-see approach is that evacuation from the Outer Beach is not
simply a matter of reaching the mainland; evacuees must travel to a safe
~inland/upland area. Residents who postpone their departure from the
barrier and bay islands are more likely to encounter flooded or debris-
blocked evacuation routes and other conditions that delay or even
prevent their arrival at a safe area. During a worst-case category 4
hurricane, for example, surge-induced flooding may extend as far north
as Sunrise Highway (according to the SLOSH mapping that was performed in
connection with the New York State Hurricane Evacuation Study).

4.4 VULNERABILITY OF THE STUDY AREA TO COASTAL EROSION

The portion of Jones Island on which the subject communities are situated
has experienced significant erosion in the recent past, due mostly to the
effect of severe coastal storms on this sand-starved segment of shoreline.
Clearly, this portion of the barrier beach is vulnerable to further erosion
in the future. The overall vulnerability of the study area and vicinity to
continued erosion is discussed below in terms of the expected continuation
of shoreline retreat (Section 4.4.1) and the potential for barrier
breaching (i.e., inlet creation - Section 4.4.2).

4.4.1 VULNERABILITY OF THE STUDY AREA AND VICINITY TO SHORELINE RETREAT

A. Ocean Shorefront

The ongoing erosion problem along the ocean shorefront in the study area
vicinity has been discussed in detail in previous sections of this
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report (e.g., Sections 4.1.1, 4.1.2, and 4.1.5). A summary of that
information is presented below.

The ocean shorefront in the study area vicinity has retreated rapidly
since construction of the Fire Island Inlet jetty was completed in 1941.
The material that has been lost from this beach has generally been
transported either offshore (via the normal process of seasonal
shoreline profile adjustment) or to the west (via long-shore drift).
Beach nourishment activities associated with the Fire Island Inlet
dredging project have been undertaken in an attempt to restore sand that
has been lost through erosion. However, in recent years the volume of
sand supplied through beach nourishment has not kept pace with the
volume of sand that has been eroded from the beaches. This overall
sediment deficit has resulted in a net retreat of the shoreline towards
Ocean Parkway.

Recent storms (especially the Halloween 1991 and 11-12 December 1992
northeasters) have accelerated the loss of sand from Gilgo and West
Gilgo Beaches. Despite the 1983 resumption of beach nourishment
activities on approximately a bi-annual basis after more than a decade
without action on the Fire Island Inlet dredging project (see Section
4.4.3 for a discussion of the circumstances surrounding this hiatus),
the barrier is extremely vuinerable at the present time. The beach is
very narrow and dunes in many locations have been severely impacted.
These conditions have increased the probability of breaching (see
Section 4.4.2), have increased the probability that future storms will
cause erosion that inflicts serious structural damage to Ocean Parkway,
and have diminished the storm surge protection that the beach and dunes
afford to the back barrier area.

Two primary mechanisms have been established to mitigate and remediate
the continuing erosion problem along the ocean beach adjacent to the
study area. The Fire Island Inlet dredging/beach nourishment project
provides sand replenishment to the beach on a semi-regular basis (see
Section 4.1.5). In addition, an inter-agency plan has been implemented
to restore the dunes along Ocean Parkway on an emergency basis; this
plan was formulated by the State Emergency Management Agency and the New
York State Office of Parks, Recreation and Historic Preservation (see
Section 4.5.3.B). Both of these projects are essential to combating
erosion along the affected section of shoreline; however, due to the
extent of shoreline retreat that has occurred to date, even the optimal
implementation of these projects would not guarantee that the Gilgo and
West Gilgo Beach shorelines would be able to withstand future storms.

B. 0ak Beach

The Oak Beach shoreline experienced a significant erosion problem during
the years between 1930 and 1960. As noted in Section 4.1.5 (and
discussed in detail in the Report by Cyril Galvin, 1985), the shoreline
recession that occurred during this time period has been attributed
primarily to tidal current scouring when the natural iniet channel was
positioned in close proximity to the beach. Prior to 1935, the Town of
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Babylon installed a series of timber groins along Oak Beach in an effort
to trap littoral sand and retard beach erosion; however, these
structures did not achieve the intended objectives and were destroyed.
The stone groins that are present along much of the Oak Beach shoreline
were originally installed by the Long Island State Parks Commission in
1959. :

In May 1946, New York State, the Town of Babylon, and Suffolk County
collaborated on a project in which sand was dredged from the inlet and
placed on Oak Beach. The newly nourished shoreline was planted with
beach grass. However, within six months the channel shoaled and the
fi1l material was eroded by strong tidal currents and waves.
Supplementary beach nourishment was conducted by the Long Island Parks
Commission between 1946 and 1955, including the placement of sand
fencing and additional beach grass plantings. Although these measures
reduced the rate of erosion by half, shoreline recession at Oak Beach
continued.

In 1959, the U.S. Army Corps of Engineers (ACOE) constructed a sand dike
extending approximately one-half mile southward from the shoreline at
the westernmost end of Oak Beach. This artificial finger of land, which
became known as the "Sore Thumb", was reinforced on its western side
with concrete rubble in about 1960. After the Sore Thumb was completed,
the beach width at Oak Beach was augmented through large volume sand
placement operations undertaken separately by the ACOE and the Long
Island State Parks Commission.

An analysis of field data conducted by Cyril Galvin, Coastal Engineer
(1985) indicates that the shoreline at Oak Beach was stable during the
period between 1961 and 1980, neither retreating nor accreting to a
significant degree. The shoreline at Oak Beach also appears to have
been stable during the last decade, although the extensive field surveys
that were undertaken in the past have not been continued in recent years
(Hawkins, ACOE, November 12, 1992, telephone communication).

The abatement of coastal erosion at Oak Beach since 1960 is clearly
related to the role that the Sore Thumb has played in deflecting tidal
currents away from the beach. Although constructed by the ACOE with
Federal funds as part of the Fire Island Inlet dredging project, the
State of New York is responsible for the maintenance of this feature
(Hawkins, ACOE, November 12, 1992, telephone communication). Recent
storms have caused substantial erosion to the tip of the Sore Thumb
(Hanse, Town of Babylon, December 21, 1992, telephone communication).

The Long Island State Park Commission (LISPC) is the NYS entity that
would be responsible for overseeing maintenance work that may be
performed at the Sore Thumb. However, the LISPC has indicated that they
are currently occupied by other, more pressing erosion control problems
in the vicinity of the study area (e.g., remediating the loss of
significant beach width at Gilgo and West Gilgo Beaches, and at the
Robert Moses State Park traffic circle). Given the current fiscal
constraints that exist at the State level, it is 1ikely that maintenance
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of the Sore Thumb will be delayed, and it is possible that this work
will be neglected altogether (Hyland, LISPC, December 28, 1992,
telephone communication).

4.4.2 VULNERABILITY OF THE STUDY AREA VICINITY TO BARRIER BREACHING

Historical maps and aerial photographs of Jones Island indicate that a
number of additional inlets have existed along the stretch of barrier
beach in the vicinity of the study area (Taney, 1961). Gilgo Inlet was
present during the 1800s and into the early 1900s at a point
approximately 400 feet east of the eastern end of the present Gilgo
Beach community, including a period during the 1870s when two closely-
spaced inlets had formed at that location. O0Oak Inlet (also known as
Cedar Island Inlet) was present just to the west of the present location
of the Sore Thumb on maps drawn in 1927 and 1935. Zach’s Inlet was
depicted at the present terminus of Wantagh Parkway on a 1909 map.

As discussed in Section 4.1.2, the opening of new inlets is a natural
phenomenon that is a relatively common consequence of intense coastal
storms. During the 1938 hurricane, ten new inlets were cut through Long:
Island’s barrier beach. Inlet creation can have drastic direct impacts
on development on the barrier beach. For example, a northeast storm
that occurred in March 1962 cut a new inlet into Moriches Bay and washed
out eight structures (LIRPB, October 1984).

Although tidal flow through newly created inlets is usually .insufficient
to prevent the channels from shoaling, which typically results in the
gradual closure of these inlets, this is not always the case (e.g.,
Moriches Inlet). Furthermore, a number of adverse conditions generally
develop during the period of time that a new inlet (whether temporary or
permanent) is in existence. One primary impact is the loss of sand from
the littoral drift system due to deposition in the tidal deltas of the
new inlet. Another important impact is the augmentation of the tidal
exchange between the ocean and the bay, which causes an increase in the
tidal range and salinity in the bay. Amplified tidal range causes
elevated high water levels, during both typical and storm conditions,
which increases the probability of flooding in low-1ying coastal areas.
Additionally, the tidal exchange through a new inlet tends to diminish
the flow through existing inlets, which results in increased shoaling
and an escalation in maintenance costs for dredging operations.
Increased salinity can have drastic effects on biological communities in
the bay, especially valuable shellfish resources.

It is expected that a breach through Jones Island would cause a dramatic
increase in the tidal range in Great South Bay. Fire Island Inlet,
being a high-friction, shore-parallel inlet, greatly dampens the
magnitude of the tidal head as it enters the bay. As a result of this
factor, the tidal range presently decreases from approximately 4 feet at
the westernmost tip of Democrat Point, to less than 1 foot at interior
portions of the bay (Section 2.1). A newly created inlet, in contrast,
would be cut perpendicularly through the barrier island. This
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configuration would offer much less resistance to the progression of the
tidal head into Great South Bay, which would increase the total volume
of water entering the bay during a flood tidal cycle (Buttner and
Sanders, 1992).

The potential for an inlet to be created during a major storm is
dependent upon a variety of parameters, many of which are difficult to
accurately assess (e.g., the storm flood and ebb surge hydrography that
would result from any given storm). Consequently, identifying sites
that may be prone to breaching is subject to a high degree of
uncertainty. However, according to Coch and Wolff (1991), one factor
that appears to have been influential in the occurrence of breaching
along the South Carolina coast during Hurricane Hugo was the width of
the barrier; breaches were more common along narrow portions of the
barrier islands, in both natural and developed areas. Furthermore,
those same investigators found that natural dunes are more resistant to
erosion than artificial dunes, primarily due to the greater extent of
stabilizing vegetation on natural dunes, but also because the sand
grains in natural dunes are typically more tightly packed than the
sediment comprising artificial dunes.

Based on the information provided by Coch and Wolff (1991), the most
likely sites of the formation of a future inlet through the Town of
Babylon barrier island are along those sections of Gilgo and West Gilgo
Beaches that adjoin southward extensions of Great South Bay, such as the
Amityville Cut (West Gilgo boat basin), Gilgo Heading (Gilgo boat
basin), and the coves in Gilgo State Park. These segments of the
barrier island are also vulnerable to breaching due to the narrow width
of the beach and the deteriorated condition of the dunes that are found
there.  The dunes in these areas are particularly vulnerable to
breaching due to widespread, moderate to severe erosion (including
sections that have been completely obliterated and have been replaced by
man-made embankments), as well as numerous pedestrian paths that have
been cut over the dune crests (see Sections 5.1.4 and 9.2.4).

4.4.3 EFFECT OF THE SUBJECT COMMUNITIES ON EROSION IN THE STUDY AREA

One aspect of the history of events in the study area concerning the
residents of the subject communities has directly impacted the
implementation of erosion control measures along Jones Island. The
dredging of Fire Island Inlet was halted in 1977 due to a lawsuit that
was brought by residents of Oak Beach, claiming that the removal of
sediment shoals from the vicinity of Democrat Point accelerated the rate
of erosion at Oak Beach. Due to the Tlegal procedures and technical
studies that were needed to resolve this dispute, the Army Corps of
Engineers (ACOE) did not receive authorization to recommence the
dredging project until 1988 (actual dredging did not begin until 1989).
The scientific basis for dismissing the residents’ lawsuit was
established through report that was issued in August 1986 by the ACOE
(Kraus, et.al.). The ACOE report summarized the findings of a computer
modeling analysis of the wave climate in the vicinity of Fire Island
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Inlet, which demonstrated that the water level inside the inlet (i.e.,
including the Oak Beach shoreline) would not be significantly altered by
variations in bathymetry at the inlet entrance caused by maintenance
dredging of the navigation channel. It was further concluded that the
wave energy striking Oak Beach does not increase when the navigation
channel is maintained.

Because of the legal action undertaken by residents of Oak Beach, a
period of more than a decade elapsed without beach nourishment
activities being undertaken along Gilgo Beach. Although that period was
characterized by relatively low severity of coastal storms, except for
Hurricane Gloria in 1985, the effect at Gilgo Beach was steady shoreline
recession (OPRHP and SEMO, 1988) due to the loss of westward-flowing
littoral material into the wunmaintained inlet. Since the ACOE
maintenance dredging program at Fire Island Inlet is scheduled to occur
at approximately two-year intervals, it is clear that several
maintenance dredging/beach nourishment operations would have been
undertaken between 1977 and 1989 in the absence of the Tawsuit, in which
case, present erosion damage at Gilgo Beach may have been less severe,

4.5 EXISTING EROSION AND FLOOD CONTROL MEASURES
4.5.1 LEGISLATION, REGULATIONS, AND STANDARDS

Development in erosion-prone and flood-sensitive areas is currently
regulated by a variety of local, State, and Federal programs and
legislation. These include the National Flood Insurance Program
(NFIP) administered by the Federal Emergency Management Agency
(FEMA) and the local regulations that have been promulgated pursuant
to the NFIP, as well as the New York State Coastal Erosion Hazard
Areas Act (Article 34 of the New York State Environmental
Conservation Law) and Coastal Barrier Resources Act, and
accompanying regulations and area maps. These local, State and
Federal regulations are discussed individually below.

A. The National Flood Insurance Program

The Federal Government adopted the National Flood Insurance Act in
1968 to provide, for the first time, flood insurance protection to
owners of structures in flood-prone areas. The low cost insurance
coverage that was established by this legislation was made available
on a voluntary basis to individuals in those communities that
adopted and enforced certain minimum standards for flood protection.

The National Flood Insurance Act was amended in 1973 by the Flood
Disaster Protection Act, which required that communities in
designated flood prone areas participate in the flood insurance
program or face loss of Federal financial assistance. As a
condition of receiving any form of financial assistance directly
provided from or indirectly backed by Federal funds, property owners
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in participating communities are required to purchase flood
insurance prior to undertaking acquisition or construction on lands
within the designated flood zones. Some lending institutions
require that loans for properties in the flood plain be protected by
flood insurance policies as a matter of corporate policy,
independent of FEMA requirements.

One of the first major tasks that was undertaken by FEMA in
accordance with their responsibility for administering the NFIP was
the development a series of flood insurance rate maps (FIRMs) for
all coastal communities. The FIRMS delineate the boundaries of
flood plains on the basis of changes in ground elevation, vegetation
and natural features, and identify flood elevations based on
scientific analyses of previous storm events. This information was
used to subdivide the flood plain into specific zones which are
characterized by varying degrees of potential flood hazard. For
example, the inland boundary of the A zone represents the
approximate 1imit of the 100-year coastal flood. The V1 through V30
zones have significant potential wave velocity impacts, while the Al
through A30 zones have mostly stillwater flooding impacts. The
number following the letter designation is a FEMA code that
indicates the level of storm damage vulnerability, which is used by
insurance providers to set actuarial rates for flood insurance
coverage. The base flood elevation, which is the approximate level
of the 100-year flood, is also taken into consideration in the
computation of flood insurance rates. See Sections 4.2.2.A and
4.3.1 for further discussion of this topic.

In order for residents of a community to be eligible for flood
insurance under this program, the local governing body of the
community must enact regulations which require that all new or
substantially improved structures located in flood hazard areas be
built in accordance with minimum Federal floodplain management
criteria. The Town of Babylon secured eligibility through the 1988
adoption of Chapter 125 of the Town Code, "Flood Damage Control",
which is discussed in the following subsection.

FEMA has instituted the Community Rating System (CRS), which is an
incentive program of flood insurance rate credits given to
communities that implement mitigation activities beyond minimal NFIP
requirements. The Town of Babylon was accepted into the CRS program
by virtue of an application that was submitted in 1992 (Castenada,
Town of Babylon, May 24, 1994, telephone communication). The
continuation of flood insurance credits is contingent upon the
Town’s submission of a renewal application to FEMA on an annual
basis. This is discussed more extensively in Section 4.8.4.

The CRS awards points for specific mitigation activities that are
implemented by the Town, with the point values varying according to
FEMA's assessment of the mitigative quality of each activity. The
Town has already qualified for a 5 percent reduction (which became
effective in October 1993) through the implementation of "outreach"
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projects and the enactment of flooding and erosion control
ordinances. The "outreach" projects include the distribution of
informational flyers to vresidents in the floodplain, the
establishment of a flood protection library at the local public
Tibrary (which must include public notification of the availability
of these reference materials), and the institution of a system for
providing consultation and information to members of the community
who request such services. Additionally, the Town’s Coastal Erosion
and Flood Damage Control Ordinances (Chapters 99 and 125 of the Town
Code - see Section 4.5.1.B) were awarded CRS points because these
pieces of legislation regulate special hazard areas.

The Town can accumulate additional points in the future by
submitting a variety of written programs for FEMA review. For
example, it is anticipated that another 5 percent reduction in flood
insurance premiums will be realized through FEMA’s acceptance and
the Town’s implementation of a plan for reducing repetitive flood
Tosses. This report was submitted to FEMA in October 1993. The
Town’s existing flood and hurricane mitigation plan can also be
applied toward flood insurance credits; however, that document would
need revision to conform with the specific format required by FEMA.
Credit can also be gained by formulating an open space plan which
specifies that certain portions of the Town’s lands on the barrier
and bay islands would be forever protected from development (Zitani,
Town of Babylon, December 1, 1992, telephone communication).

Town of Babylon Flood Damage Control Ordinance

Chapter 125 of the Babylon Town Code establishes specific
regulations which govern construction activities in designated flood
zones. The approval of any building permit application for a
structure to be located in an area of special flood hazard is
contingent upon compliance with the provisions of this ordinance,
which is administered and enforced by the Chief Building Inspector
of the Town of Babylon. Requests for variances from the
requirements of Chapter 125 and appeals of decisions rendered by the
Town under this program may be presented to the Zoning Board of
Appeals (ZBA). The ZBA bases its determination of the disposition
of any given appeal or variance request upon the intent and
regulatory requirements of Chapter 125, and on an evaluation of
twelve specific factors concerning aspects of public safety and
health, land use compatibility, potential public expense, feasible
alternatives to the proposed action, importance of the proposed
facility to the community, the dependency of the proposed facility
on a waterfront location, and other parameters. As with all other
governmental proceedings, the applicant has recourse to file a court
appeal under Article 78 of the Civil Practice of Law and Rules once
all administrative avenues of appeal have been exhausted.

Strict standards apply to new construction or substantial
improvements to existing structures in designated flood areas, where
"substantial improvement" generally includes any project that
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involves repair, reconstruction, or improvement that either costs 50
percent or more of the replacement cost of the structure, or entails
an increase of 25 percent or more in the total square footage of the
structure (refer to Chapter 125 of the Babylon Town Code for a
precise definition and a discussion of exclusions). The following
standards apply to new residential structures and substantial
improvements to such construction within the A zone (areas of
special flood hazard):

anchoring shall be used to prevent flotation collapse or
lateral movement of the structure

materials and utility equipment which are resistant to flood
damage shall be used

construction methods and practices that minimize flood damage
shall be used

the Tlowest floor, including basement or cellar, shall be
elevated above the base flood elevation

fully enclosed areas below the lowest floor shall be designed
to automatically equalize hydrostatic flood forces by allowing
for the entry and exit of floodwaters

The following standards apply to new residential structures and
substantial improvements to such construction within the V zone
(coastal high hazard areas):

all structures shall be located 200 feet 1andward of the toe of
the dune or, in cases where there are no dunes, landward of the
reach of high tide

structures shall be elevated on pilings so that the lowest
horizontal member supporting the lowest floor is elevated to or
above the base flood elevation

the pilings and structure attached thereto shall be adequately
anchored to prevent floatation

piles shall meet minimum standards with regard to dimensions,
embedment, spacing, bracing, connections to horizontal
structural members, method of installation, and other
parameters specified in Chapter 125

structures shall be designed to resist the water and wind
forces which occur during the base flood event

the space below the lowest floor shall be kept free of any
obstructions or shall be constructed with breakaway walls, open
wood latticework, or insect screening intended to collapse
under wind and water loads without causing ‘displacement or
other structural damage to the elevated portion of the building
or supporting foundation system

breakaway walls shall meet design standards specified in
Chapter 125

all utility equipment servicing the building (including
heating, ventilating, and air conditioning equipment, water
heaters, appliances, electrical junction boxes and service
panels) shall be elevated to or above the base flood elevation
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¢ all construction shall be certified by a licensed professional
engineer or registered architect, attesting that the design and
methods of construction to be used are in accordance with
accepted standards of practice and all applicable provisions of
Chapter 125

Coastal Erosion Hazard Areas

In 1981, the New York State Legislature passed the Coastal Erosion
Hazard Areas Act (ECL Article 34) as the principal law governing
erosion and flood control along the New York State coastline. The
purpose of Article 34 is to establish standards and administrative/
enforcement requirements that serve to minimize or prevent damage to
property and natural resources from flooding and erosion caused by
inappropriate human activity in the coastal zone. This legislation
is implemented through the issuance of permits for development and
other land use activities in designated coastal erosion hazard
areas.

Coastal erosion hazard areas are defined as those land and/or water
areas which contain natural protective features (such as bluffs,
dunes, beaches, nearshore areas, or wetlands) and those areas
(designated as structural hazard areas) which are located landward
of natural protective features where the shoreline is receding at a
long-term rate of one foot or more per year. Lands which are
regulated by this legisiation are delineated on Coastal Erosion
Hazard Area (CEHA) maps which have been prepared by NYSDEC. After
these maps were completed, local governments were given the option
to adopt a State-approved model coastal erosion ordinance, which
incorporates the standards outlined in the State CEHA regulations.
For each municipality that chose not to establish such a program on
a local level, regulatory authority reverted to the County or State.
The Town of Babylon, by means of the adoption of Chapter 99 of the
Town Code (Coastal Erosion Hazard Areas), has established local
control over the CEHA program. The responsibility and authority for
administering and enforcing the requirements of this ordinance has
been officially conferred on the Commissioner of the Town of Babylon
Department of Environmental Control.

A coastal erosion management permit must be obtained from the Town
of Babylon for each action that involves redevelopment, new
construction, erosion protection structures, public investment, or
other land use activities within the CEHA. Dredging, excavating,
and mining are prohibited in the nearshore zone, as well as on
beaches and primary dunes located within the designated area.
Traffic control provisions of Chapter 99 include: motor vehicle
traffic on vegetation is prohibited; motor vehicles must travel
seaward of the debris line, or where no debris line exists, seaward
of the seaward toe of the primary dune; motor vehicle traffic on the
primary dune is prohibited, except at officially posted access
points; and pedestrian access across primary dunes must utilize
elevated walkways and stairways, or other specially designed dune
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crossing structures. Activities generally not requiring a coastal
erosion management permit include: planting and sand fencing for the
purpose of sand entrapment and stabilization of dunes; installation
of seasonal floating docks and similar structures; normal beach
grooming or cleanup; normal and customary maintenance of existing
structures conducted in compliance with an approved maintenance
program; and the erection of private elevated stairways by an
individual property owner solely for non-commercial, pedestrian
access to the beach.

The issuance of a coastal erosion management permit for a proposed
action is contingent upon compliance with established standards,
restrictions, and requirements for the avoidance or minimization of
coastal erosion impacts. The determination of compliance is based
on a review of the completed permit application, as conducted by the
technical staff of the Town of Babylon Department of Environmental
Control. Conditions may be attached to a permit, if deemed
necessary for an action to conform with the requirements of Chapter
99 and related standards. In general, a permit will be issued only
if a proposed regulated action meets the following general standards
(Town of Babylon Code §99-9):

o the proposed action must be reasonable and necessary,
considering alternative sites and the necessity for a shoreline
location;

¢ the proposed action must not cause a measurable increase in
erosion at the project site or at other locations; and

® the proposed action must prevent or minimize adverse effects to
natural protective features, existing erosion protection
structures, and natural resources.

In addition to the general standards listed above, any project that
involves the construction, modification or restoration of an erosion
protection structure must be designed according to generally
accepted engineering principles which have demonstrated success or,
where sufficient data is not currently available, a likelihood of
success in controlling erosion on the immediate site for at least 30
years (Town of Babylon Code §99-13).

Requests for variances from the requirements of Chapter 99 and
appeals of decisions rendered by the Town under this program must be
presented in writing to the Town Board, which has been designated as
the Coastal Erosion Hazard Board of Review. The applicant also has
recourse to file a court appeal under Article 78 of the Civil
Practice Law and Rules, once all administrative avenues of appeal
have been exhausted.

No prohibition on reconstructing substantially storm-damaged houses
has been enforced to date in the Babylon CEHA (or in the CEHAs of
neighboring towns, for that matter); no storms that have occurred
since the adoption of the State’s regulations have caused structural
damage sufficient to prompt applications for such reconstruction.

4-40



Consequently, the legal foundation of this policy has not been
tested. However, CEHA laws in neighboring towns (e.g., Islip and
Brookhaven) will likely be put to the test in the near future as a
result of the severe damage barrier beach residences that was caused
by the 11-12 December 1992 northeaster (as noted in Section 4.3.2.E,
no houses in Babylon’s CEHA were destroyed).

NYSDEC has designated the entire south side of the barrier island in
the Town of Babylon as a coastal erosion hazard area. The CEHA
boundary follows the southern edge of the eastbound roadway pavement
of Ocean Parkway, from the Babylon-Oyster Bay Town line eastward to
the vicinity of the Cedar Beach pavilion. For the remaining length
of oceanfront shoreline in Babylon Town, the CEHA boundary lies to
the south of the parkway. Between Gilgo and Captree State Parks,
the coastal erosion hazard area includes portions of the associated
and non-associated communities at Oak Beach; generally, the seaward-
most row of houses in these communities are situated within the CEHA
(see Plates 1E through 1G). The other four communities in the study
area (i.e., West Gilgo, Gilgo, and Oak and Captree Islands) lie
outside the designated CEHA area, and therefore are not subject to
the CEHA regulations.

Coastal Barrier Resources Act

In October 1982, the Congress passed the Coastal Barrier Resources
Act (CBRA). The CBRA prohibits the expenditure of Federal funds for
the development of those designated areas within the barrier system
that are not presently developed. The CBRA funding prohibition
extends to grants, loans, loan guarantees, and flood insurance. The
status of the study area with respect to regulatory coverage under
the CBRA is depicted on the FIRMs, which indicate that most of the
barrier and bay island areas in the Town of Babylon lie within the
reqgulated zone, but which also clearly show that the developed
community areas are not situated within the regulated zone. Further
verification of the subject communities’ exempt status was obtained
during a telephone interview on November 2, 1992 with Mr. Frank
McGilvery of the U.S. Department of the Interior.

Niscellaneous Regulations

Other regulations provide indirect protection against flooding and
erosion damage. For example, tidal wetlands, in addition to a
number of other important functions, serve to control flooding and
buffer the effect of storm waves. Therefore, regulations (i.e.,
6NYCRR Part 661 - New York State Tidal Wetland Land Use Regulations,
promulgated in accordance with Article 25 of the NYS Environmental
Conservation Law) that have been enacted primarily to protect the
ecological resources of wetland areas from human disturbance will
also act to preserve the flood control benefits of these features.
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4.5.2 EROSION AND FLOOD CONTROL STRUCTURES IN THE STUDY AREA

CA's field investigations included a survey of shoreline protection
devices that have been constructed within the study area. This work
revealed that the shoreline in the subject communities is
characterized by four general categories of structural protection:
natural shoreline (i.e., no protective structures), bulkheads,
revetments, and groins. Of the approximately 24,000-foot total
length of shoreline in the six communities, only about 8,000 feet
has not been equipped with some type of protective structure (see
Table 4-1; particulariy the notes, which define the shoreline Tength
that was measured in each community).

Bulkheads are wall-1ike structures, usually composed of timber, that
are built along the shoreline and are intended to retain upland
material. Revetments are also built along the shoreline, but are
composed of rock or concrete rubble which is intended to provide
"armoring" for protection against wave attack. Groins, which can be
composed of either timber or rock/concrete rubble, are installed
perpendicular to the shoreline for the purpose of trapping sediment
moving nearshore in the littoral drift.

Bulkheads

The distribution of protective structures along the shoreline in the
subject communities is depicted in Plates 1A through 1G. Bulkheads
are the most common form of structural protection in the study area,
and are present in all six communities. Bulkheads have been
installed along approximately 52 percent of the total Tength of
shoreline in the subject communities (see Table 4-1). A1l of this
length of bulkheading has been privately built, and is generally
maintained by individual homeowners.

The bulkheads in the study area generally appear to be well-
maintained. Based on a qualitative visual inspection conducted by
CA as part of this study, only about 10 percent of the length of
these structures within the subject communities appeared to be in
need of near-future maintenance. However, it is important to note
that this assessment was based on the condition of the visible
portions of the bulkheads (i.e., the facing and top beam), which may
not accurately reflect the condition of important internal
structural components (e.g., tie rods and anchors). The length of
deteriorated bulkhead in the Captree Island community and West Gilgo
Beach marina was proportionately higher than in the study area as a
whole (Table 4-1). :

The bulkheading in the subject communities has generally been
adequate in retaining fill material. However, some loss of fill was
noted, especially on Oak and Captree Islands and at Oak Beach (Table
4-1). In some areas, the loss of fill has occurred as the result of
seepage through gaps in the face of deteriorated segments of
bulkhead. Some loss of fill appears to have occurred through the
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gaps between the facing boards along stretches of good condition
bulkhead. At other locations, the lack of fill behind the bulkhead
may be due more to the original conditions of installation than to
the actual loss of material; tidal waters were found to circulate
behind relatively new sections of bulkhead at several sites on QOak
and Captree Islands.

The rate of erosion is often intensified along segments of natural
shoreline that are interspersed among shore-parallel protective
structures (i.e., bulkheads and revetments). The occurrence of this
type of localized erosion, which was observed at scattered locations
on Captree Island and in the Oak Beach communities, is caused by the
refraction and reflection of wave energy due to the adjacent
structures.

Revetments and Groins

The Tongest segments of shoreline protected by revetments and groins
in the vicinity of the study area are found along the *2,500-foot
long section of Oak Beach Avenue between the western and eastern
portions of the unassociated Oak Beach community. However, only
about 13 percent of the total 1length of shoreline within the
communities contains these structures, which are found only in the
Oak Beach Association, Oak Beach, and Captree Island.

Most of the groins in the study area are composed of concrete
rubble, some of which contains steel reinforcement bars. Bricks,
cinder blocks, piping, and similar materials were also found in
these structures. A number of the rubble groins in the study area
and vicinity have been topped with dirt fill, which in many cases
has been planted or become naturally seeded with a variety of
vegetation (see Section 5.1.5).

Wooden groins also exist in some portions of the study area,
especially beneath the fixed docks that are present at the eastern
end of Oak Beach and at several locations within the Oak Beach
Association. In general, these groins are in good condition.
Examination of the aerial photographs reveals that the wooden groins
in the study area have been somewhat successful in trapping sand
moving in the long-shore drift (see Plates 1E through 1G).

Coch and Wolff (1991) found that the presence of groins caused some
houses to be preferentially washed out during the passage of
Hurricane Hugo in coastal South Carolina. This localized damage
resulted when water was impounded on the upwind side of the groins,
increasing the surge height at those locations.

Niscellaneous Structures

Snow (sand) fencing has been installed at numerous locations within
the Oak Beach communities (see Plates 1E through 1G) in an effort to
augment the amount of sand contained within the dunes. This effort
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4.5.3

has met with varied success. In some areas, the snow fencing is
intact and significant volumes of sand have accumulated. In other
areas, the snow fencing has not been maintained and has been
ineffectual in trapping sand. Recent dune grass plantings have also
been wused as a means of providing enhanced sand trapping
capabilities at scattered locations within the Oak Beach communities
(see Section 5.1.4).

Plywood sheeting has been installed on the inland side of the
boardwalk along certain segments of the southerly shore of O0Oak
Island. The intended purpose of these makeshift walls is apparently
to provide some protection against wave erosion to a series of
houses that are located at very low elevation and in very close
proximity to the water. However, although these devices may provide
some degree of abatement against the daily action of the tide and
the small waves that are typically found in that area, they are not
1ikely to withstand intense storm conditions. Furthermore, it is
possible that the presence of this plywood sheeting on the boardwalk
could increase the chances that the affected section of the
boardwalk will fail in a storm, particularly if a strong ebb surge
pushes against the boardwalk from the north. In fact, this
boardwalk was severely damaged during the 11-12 December 1992
northeaster (see Section 4.3.2.E).

Residents at certain locations in the Oak Beach communities have
deposited debris (such as dead trees and shrubs) on the seaward dune
face in front of their homes. This measure is intended to provide
sand trapping capability, similar to the Town’s program for the
placement of Christmas trees along the oceanfront dunes.
Unfortunately, in many cases, storm waves attack these debris piles
before a sufficient quantity of sand can accumulate, and the trees
and shrubs and associated materials are converted to flotsam.
Additionally, the efficacy of such measures is questionable because
these areas lack an adequate sandy beach to serve as a source of
wind-blown sand.

NON-STRUCTURAL EROSION AND FLOOD CONTROL MEASURES USED IN THE STUDY
AREA

Beach Nourishment

The deposition along Jones Island of spoil material generated by the
dredging operation conducted at Fire Island Inlet provides a
significant degree of storm protection to the subject residential
communities. As discussed in Section 4.4.1, the section of Jones
Island in the Town of Babylon has been subject to chronic erosion
since shortly after the jetty was installed at Democrat Point in
1941. Beach nourishment activities undertaken in conjunction with
the dredging project substantially widen the buffer area in front of
the dunes (at least on a temporary basis), which absorbs a large
portion of the wave energy that impinges upon the shoreline, and
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diminishes the potential for storm waves to erode the dunes and
damage public infrastructure located to the north.

The dredging of Fire Island Inlet is performed under the supervision
of the U.S. Army Corps of Engineers (ACOE), which is governed by
policy qguidelines which require that dredge spoil be disposed of in
a "least cost" manner. In general, open water disposal is least
costly option, which would preclude the ACOE from utilizing dredged
material for beach nourishment purposes. However, if it is
determined that beach nourishment is in the public interest, and if
state and local governments are willing to expend funds to cover the
additional costs that are incurred to dispose the spoil on the
beach, the ACOE is amenable to allowing the dredging contract to
include beach nourishment activities.

In 1973, the ACOE and the State of New York entered into a local
Cooperation Agreement regarding the Federal navigation project at
Fire Island Inlet. This agreement specifies that the ACOE will use
the sand dredged from the inlet to nourish the shoreline along Jones
Island, with 82.6 percent of the total project cost to be drawn from
Federal funds and 17.6 percent of these costs coming from State
funds. The actual cost of the beach nourishment component of the
project exceeds the State funding contribution (Daley, NYSDEC,
December 17, 1992, telephone communication), so the terms of the
agreement are favorable to New York State.

The ongoing dredging operation at Fire Island Inlet represents the
final phase of a New York State funding appropriation that lasted
through three phases. Reauthorization is pending before the NYS
Legislature for an additional three phases of dredging, which, if
approved, would be expected to cover the State’s financial
obligations to the project for five to six more years.

New York State has generally not had a problem meeting its financial
commitments in this type of cost sharing project. There can be some
delay in allocating State funds - due to the nonconcurrent fiscal
years and the difference in procurement mechanisms of the State and
Federal governments. However, to date the Fire Island Inlet
dredging/beach nourishment project has not been delayed due to
fiscal problems.

Dune Reconstruction

In addition to the erosion mitigation that is provided on a semi-
regular basis through the Fire Island Inlet dredging project, an
intricate governmental mechanism has been established to address
immediate erosion crises along the Jones Island oceanfront. This
response mechanism is described in the "Coastal Erosion Response
Plan for the Jones Beach Barrier Island", which was prepared by a
task force that was headed by the New York State Office of Parks,
Recreation and Historic Preservation and the State Emergency
Management Office (OPRHP and SEMO, 1988). The key elements of this
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plan, which serves as the site-specific component of the State-wide
emergency management plan, are described below.

The main objectives of the Jones Beach Coastal Erosion Response Plan
are to forestall the formation of new inlets through Jones Island
and to take necessary measures to maintain the integrity of the
character of Jones Island (including its transportation network, its
natural features, and its public and private facilities). The
construction of several hundred feet of earthen embankment
("artificial dunes") was undertaken at two locations at Gilgo Beach
in the fall of 1987. This emergency response action, which also
entailed the rerouting of all Ocean Parkway traffic onto the
westbound lanes, was implemented under an early version of the
OPRHP/SEMO plan.

In order to achieve the above stated objectives, the following basic
elements have been incorporated into the OPRHP/SEMO plan:

¢ on-going site monitoring;

o review of factors that have contributed to accelerated erosion;

o the development of action plans by the SEMO and the OPRHP for
responding to various categories of storm-generated erosion
events;

¢ the assignment of specific roles for the below-listed
participating agencies, including a chain of command;

¢ the development of a computerized data base to facilitate the
identification of trends; and

¢ the stockpiling of materials necessary to respond to an erosion
emergency.

A wide variety of agencies have jurisdiction or technical interest
in the erosion problem on Jones Island. A full delineation of
agency roles is beyond the scope of this study. However, some of
the primary players and their main avenue of involvement are as
follows: the NYS Department of Transportation (NYSDOT) is
responsible for maintaining Ocean Parkway; the OPRHP oversees
activities in the State’s parklands and, along with NYSDOT, acts as
the lead agency for most erosion mitigation projects on Jones
Island; the ACOE is responsible for performing the dredging of Fire
Isiand Inlet, which provides material for beach nourishment
activities, and also has primary responsibility (with NYSDEC,
NYSDOT, and OPRHP) for damage assessment following a storm; the SEMO
coordinates interaction among the involved agencies and, along with
the National Atmospheric and Oceanic Administration, is responsible
for monitoring and reporting significant weather trends; the Town of
Babylon 1is, in part, responsible for public notification and
evacuation during an impending storm; the state and county police
are responsible for maintaining law and order during a disaster; and
NYSDEC provides support for various technical activities. A variety
of agencies contribute to the monitoring of site conditions and the
processing of data collected during field observations.
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The OPRHP/SEMO plan establishes three levels of coastal erosion
emergencies for Jones Island. The critical threshold for action
under all three levels, called the "actionable threshold", occurs
when the eroded embankment along the south side of Ocean Parkway has
approached to within 20 feet of the edge of the pavement, or when
the observed rate of erosion indicates a high probability that this
criterion will be met. A "Type A" event is defined as one in which
erosion has occurred to or near the actionable threshold, and the
tide is falling, and the storm is abating and/or the direction of
the wind is changing. A "Type B" event is defined as one in which
erosion has occurred to or near the actionable threshold, and the
storm intensity is severe, and it is likely that the storm will
endure through at least the next tidal cycle, and the winds are
steady or increasing in intensity, and the rate and scale of erosion
are high. A "Type C" event is defined as one in which erosion has
occurred to or beyond the actionable threshold, and storm intensity
is high, and the rate and scale of erosion are high, and the storm
is predicted to endure through several tidal cycles, and the winds
are steady or increasing in intensity, and a breach across Jones
Island is imminent and is expected to enlarge quickly. It is
estimated that the cost (in 1988 dollars) of required remediation
will be approximately $20,000 per Type A event, $40,000 per Type B
event, and between $850,000 and $1,200,000 for a Type C event.

It is important to note that the protection of the Outer Beach
residences is not a primary consideration in the beach nourishment
and erosion emergency measures that are described above. The
overriding concerns of the involved agencies are the protection of
Ocean Parkway, which is a major east-west transportation route, and
the prevention of a breach through the barrier, which could have
far-reaching adverse environmental impacts throughout Great South
Bay (Cashin Associates, P.C., September 1993). Thus, erosion
response planning would be just as vital for the study area, even if
residences were not located on the barrier and bay islands. On the
other hand, it is equally important to recognize that the relatively
high degree of storm damage protection afforded to the communities
on the back barrier (i.e., West Gilgo and Gilgo Beach) is largely
dependent on the mitigation benefits derived from the indefinite
continuation of the beach nourishment and erosion emergency projects
on Jones Island.

Miscellaneous Neasures

CA’s field survey revealed that dune grass plantings have been used
at scattered waterfront 1locations throughout the Oak Beach
communities in an effort to provide stabilization to the sandy
sediments.along the shoreline. However, since this area generally
lacks a substantial width of beach (except at 0Oak Beach West),
insufficient sand is available to allow the natural process of dune
accretion to operate to any significant degree.
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Residents at the eastern end of the Captree Island community have
indicated to CA that boating traffic through the State Boat Channel
has caused a significant amount of erosion to the shoreline on both
sides of the channel just west of the draw bridge to Robert Moses
State Park. Review of historic aerial photographs support the claim
of substantial shoreline recession in the area; shallow coves
presently exist where the shoreline had been relatively straight in
the past. Although this portion of the State Boat Channel is posted
with a speed 1imit of 5 mph (in accordance with Section 86-6 of the
Town of Babylon Code) to eliminate boat wake, residents claim that
these signs are generally not obeyed. Some Captree Island residents
have expressed particular concern with the party fishing vessels
originating in Captree boat basin, which, according to those
residents, trail large wakes and tend to pass by in rapid
succession.

4.6 MECHANISMS OF FLOOD DAMAGE RELIEF

4.6.1

4.6.2

NATIONAL FLOOD INSURANCE PROGRAM

The primary mechanism that has been established to provide monetary
assistance to victims of a flood disaster is the National Flood
Insurance Program (NFIP). As discussed in Section 4.5.1.A, the NFIP
makes flood insurance available to all homeowners in the subject
communities, and requires that flood insurance be purchased prior to
any real estate purchase or construction on the Quter Beach that is
funded by a Federally secured loan.

During its initial period of implementation, the NFIP was subsidized
by the Federal Government. However, since 1986 the amount of
revenues collected through NFIP premiums have exceeded the amount
issued in payments on claims. Evidence of the actuarial soundness
of the NFIP is presented in the Report to Stakeholders for fiscal
year 1991 prepared by the Federal Insurance Agency, which is the
branch of FEMA that manages the NFIP. The Stakeholders Report
states that for the period between October 1, 1990 and September 30,
1991, total revenue for the flood fund were $644 million and total
expenses were $480 million, while $219 biliion of insurance was in
force on 2.5 million policies.

SMALL BUSINESS ADMINISTRATION DISASTER RELIEF PROGRAM

The U.S. Small Business Administration (SBA) oversees a program that
provides monetary assistance to flood disaster victims who are not
covered by insurance. This assistance takes the form of Tow
interest loans, which are made available to property owners in
communities that are situated within a disaster area declared by the
President or the SBA. The SBA bases its disaster declarations on
specific criteria with respect to the number of structures damaged
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and the extent of damage to each structure; the President has more
discretion in deciding whether a disaster declaration is warranted
(Uybarreta, SBA, December 3, 1992, telephone communication).

Since December 1981, four costal storms have resulted in residential
disaster declarations in Suffolk County: March 28, 1984; September
27, 1985 (Hurricane Gloria); October 30-31, 1991 (the Halloween
northeaster); and December 11-12, 1992. Information is currently
available only for the 1991 northeaster with regard to the amount of
money loaned to residents in the Town of Babylon; data for the
earlier events were not categorized by town, and records have not
yet been compiled for the 1992 storm. Town of Babylon residents,
including those residing on the mainland, received nine SBA loans
totaling $149,500 to cover losses sustained during the Halloween
1991 storm. It is not known if any of these loans were issued to
residents of the Outer Beach (Thom, SBA, December 20, 1992, written
communication).

Once a disaster has been declared, property owners within the
affected communities are notified, through the normal media
channels, of the availability of SBA loans. The SBA wusually
establishes a temporary office within the disaster area to process
loan applications. These loans have two levels of interest rates.
The lower rate (fixed at 4 percent) applies to most residential
loans issued by the SBA. The higher rate is a maximum of 8 percent,
but can be lower depending on the prevailing trends in market
interest rates (presently this rate is 6.5 percent). The
determination as to which rate is applied to each applicant is based
upon the financial data provided with the application. Homeowners
are eligible for SBA 1loans only for primary residences;
summer/vacation homes do not qualify under this program. The
maximum amount available for each homeowner is $100,000 for
structural repairs/replacement and $20,000 for personal property.
An additional loan of up to $100,000 is available for mortgage
refinancing; however, the following restrictions apply: the existing
mortgage on the house must have been filed and recorded; the
uninsured loss must exceed 40 percent of the pre-disaster market
values of the house; the applicant cannot be eligible for credit
elsewhere; and the applicant must commit to repairing or replacing
the damaged structure (Thom, SBA, December 3, 1992, telephone
communication).

The SBA loans granted for disaster relief through this program are
below-market-rate. Consequently, the Federal Government is required
to subsidize the difference between the program rate and the
prevailing rate by means of taxpayer dollars.

As noted in Section 4.3.3.C, homeowners who have not experienced a
major flood disaster for an extended period of time, including
residents of the subject communities, are prone to underestimate the
risk of severe storms. Under these circumstances, homeowners are
often inclined to believe that there is not sufficient incentive for
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them to purchase insurance for protection against an eventuality
which they perceive as being extremely remote. Furthermore, the
availability of Tow-interest Toans to flood disaster victims through
the SBA program can create a sense among homeowners in areas of
infrequent storm damage that flood insurance is not really necessary
(Davis, SEMO, November 20, 1992, telephone communication). However,
as discussed below, there are important shortcomings to foregoing
flood insurance under the assumption that comparable financial
relief will be made available through the SBA program.

The SBA disaster relief program is provided as a safety net to
prevent large-scale disruption of the financial well-being of a
community caused by a major natural disaster; this program is not
intended to represent an alternative to flood insurance.
Consequently, the following important distinctions exist between the
protection afforded under the SBA program versus the NFIP:

¢ SBA loans are made available only when a disaster has been
declared. As opposed to flood insurance, the SBA program does
not provide any assistance for storm damages incurred during
events that are not officially declared disasters.

o Applications submitted to the SBA disaster relief program are
subjected to a full credit and income analysis. Loans are
provided only to those individuals who have a documented
ability to complete repayment.

¢ The annual premium for a flood insurance policy (based on the
total revenue and number of policies in force during fiscal
year 1991, from the FIA Report to Stakeholders for Fiscal Year
1991) is approximately $300 on a national basis. The average
flood insurance premium in the Town of Babylon is $403, based
on August 31, 1993 NFIP data. Payments on loans secured
through the SBA would be several thousand dollars per year for
the maximum loan amount of $100,000, even at 4 percent annual
interest for a term of 30 years.

® As noted above, SBA loans are not available for summer/vacation
residences, which excludes essentially all of the 54 houses on
Oak Island, as well as approximately 47 percent of the houses
in the other five communities within the study area.

4.7 SEA LEVEL RISE

Although sea level rise was included in the Advisory Committee’s initial
discussion of issues of concern for the Town of Babylon barrier and bay
islands, this topic was omitted from the final scope of work for the
environmental study. However, given that coastal erosion is one of the
primary study elements, and in light of the widespread view that sea level
rise has an important impact on the occurrence of shoreline erosion, it was
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determined that the purposes of this study would not be fully served by
ignoring this issue. Thus, the following discussion is presented to
address sea level rise in the context of the Barrier and Bay Island Study.

There is general agreement among the members of the scientific community
that sea level has been rising at a gradual, though unsteady rate over the
past 100 years. However, there has been some debate with respect to the
average historical rate of sea level rise on the south shore of Long
Island, depending on the methodology and the location of. sea level
measurements. Long-term tide gauge records in both New York Harbor and New
London, Connecticut indicate an average 0.0l1-foot per year rate of sea
level rise over the past century, but this rate may not be directly
applicable to Long Island’s ocean shorefront (Tanski and Bokuniewicz, June
1989). Since Long Island is composed of unconsolidated sediments, it is
1ikely that sea level rise here may be somewhat higher due to compaction
and subsidence, compared to measurements taken from tide gauges situated on
the bedrock of New York Harbor and New London (LIRPB, 1991). A tide gauge
that has been installed at Montauk Point has not accumulated a sufficient
continuous record to resolve questions about trends in sea level.

If the historical record of sea level rise is inconclusive, there is even
more uncertainty concerning the rate at which sea level will rise in the
future. Global warming (i.e., the "greenhouse effect") is cited by most
theorists as the primary driving force behind rising ocean level. However,
since no consensus exists with respect to the rate at which climatic
temperature will increase in the future (and, in fact, some scientists
believe that the recent rise in global temperature reflects normal short-
term variation rather than a long-term trend), it is not possible to state
definitively how sea level will respond in the future.

Rising sea level has often been cited as an important factor in the
widespread erosion that has occurred on Long Island’s shoreline. This
conclusion is based on the logical theory that natural shoreline features
(i.e., beaches, dunes, bluffs, etc.) will retreat landward in response to
a rise in sea level. Certainly over the very long-term past (i.e., in the
thousands of years since the end of the last ice age, or even over the
course of hundreds of years), sea level rise has been the predominant
diving force in the landward migration of the shoreline, a conclusion which
has been adequately substantiated by the existing scientific evidence.
However, according to research that has been summarized in the Proceedings
of a Workshop titled "An Overview and Assessment of the Coastal Processes
Data Base for the South Shore of Long Island" (Tanski and Bokuniewicz, June
1989), sea level rise has not played a significant role in the short-term
recent erosion that has occurred on Long Island’s barrier system. Computer
modeling of the adjustment in the shoreline profile that would result
solely from a 0.0l1-foot per year sea level rise indicates that the
shoreline of Jones Island would retreat approximately 0.1 foot per year
over a ten year period. This component of erosion due solely to sea level
rise compares to an overall erosion rate that has been estimated to be as
high as 20 to 95 feet along some stretches of Gilgo Beach for the period
between 1985 and 1987 (OPRHP and SEMO, 1988). Thus, it was concluded from
this analysis that sea level rise is of secondary importance in comparison
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to other factors (e.g., the interruption of the littoral drift system by
Fire Island Inlet and jetty to the updrift side of Jones Beach, the erosive
force of major storms, etc.), especially in the context of a planning time
frame of 50 years.

The evidence presented above indicates that sea level rise, when considered
alone, apparently will not be a major factor in the extent of erosion that
will occur along the ocean shorefront on Jones Island during the current
term of the residential leases for the subject communities (which have a
2050 expiration date). However, when considered over the longer term, sea
level rise, should it occur, would assume a greater degree of importance,
especially in combination with other factors. Sea level rise would likely
have significant long-term impacts on back barrier areas, such as Oak and
Captree Islands, which are relatively secure from the effects of storm
waves but are susceptible to still water coastal flooding. Thus, the long-
term continuation of sea level rise in the vicinity of the mainland and the
study area should continue to be closely monitored. Scientific conclusions
should be updated as additional data are collected in the future, and the
planning implications of this new information should be evaluated during
the course of the current lease term so that appropriate management
strategies can be adopted.

The Long Island Regional Planning Board (1989) cited a National Research
Council (1987) study of the engineering implications of sea level rise,
which examined three possible sea level rise scenarios to the year 2100:
rises of 0.5 m, 1.0 m and 1.5 m. According to most projections, the
increase in the rate of sea level rise, if it occurs, will not occur in a
linear fashion. Rather, the change will start slowly and increase more
rapidly in the distant future. Based on the National Research Council
projections, accelerated sea level rise could increase present water level
elevations along the south shore 4 to 5 cm (0.13 to 0.17 feet) by the year
2000 compared to an increase of 2.5 c¢m (0.08 feet) if the present rate of
sea level rise continues. By the year 2025 the increase due to atmospheric
warming could be 13 to 24 c¢m (0.4 to 0.8 feet), while the expected increase
if present conditions persist would be about 8 cm (0.25 feet). For 2050, an
accelerated sea level rise could result in water elevations 41 to 50 cm
(1.3 to 1.8 feet) higher than present compared to an increase of 26 cm (0.5
feet) under current conditions. While the rate of sea level rise may
increase more rapidly beyond 2050, these projections, already subject to a
great deal of uncertainty, become less reliable with time. Because of
these uncertainties, a rigorous assessment of the management implications
of future sea level rise is required.

The gradual rise in sea level may, to varying degrees, result in the
following (LIRPB, 1984):

¢ mobilization of new sediment in the 1ittoral system (this additional
sediment may be lost to offshore areas.)

¢ gradual inundation of coastal structures (e.g., bulkheads,
revetments, docks)

¢ extension of flood zone areas inland - this is especially a problem
along much of the mainland and on the bay islands, which are at very
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lTow elevation and gradient; the barrier islands have a steeper
gradient and would, therefore, be 1less susceptible to flood
inundation

¢ displacement of coastal habitats (e.g. wetlands)

¢ intrusion of salt water into aquifers and increased salinity in
tributaries :

¢ interference with gravity flow systems (e.g., storm water drainage)

The design specifications of engineered shoreline structures typically do
not take into account the implications of sea level rise.

4.8 FLOOD DAMAGE MITIGATION ALTERNATIVES
4.8.1 PUBLIC PREPAREDNESS AND EVACUATION PLANNING FOR SEVERE STORMS

On the basis of the findings discussed in Section 4.3, it is
apparent that the study area (as well as the coastal zone on the
mainland) is susceptible to potentially large-scale storm damage and
loss of life. An enhanced public education program is needed in
order to ensure that the residents of the subject communities
respond appropriately to hurricane preparation and evacuation
directives. It is essential that this education be given on a
continuing basis (e.g., with annual refresher information provided
at the commencement of each hurricane season); even a short lapse
would diminish the effectiveness of the program. Most importantly,
the very real threat that hurricanes pose to the Babylon barrier
beach must be properly communicated to all affected residents.

In order to dispel potential attitudes based on personal experience
that tend to minimize the potential for damage, it is necessary to
provide graphic illustration of the level of destruction that is
possible. Perhaps the best means of achieving this objective would
be through a pamphlet (to be distributed directly to Outer Beach
residents and other Town residents in flood-prone areas, including -
those along the mainland shoreline) that contains data and
photographs of the damage that occurred to the Babylon barrier
island as a result of the 1938 hurricane. It would also be valuable
for the pamphlet to describe the reasons why Hurricane Gloria did
not deliver the anticipated blow to Long Island (i.e., landfall
occurred at approximately the time of low astronomical tide and the
storm unexpectedly lost strength as it approached Long Island). The
pamphlet should also describe actions that should be taken in the
event of a major storm, similar to the information that is contained
in the current Town of Babylon Hurricane Awareness Brochure.

The media play an important role in any hurricane preparedness plan.
Since most of the information the public receives concerning an
approaching storm is transmitted by means of radio and television,
it is important that this information be relayed accurately and
dispassionately. A group of meteorologists from the local media who
engaged in a panel discussion at the Hofstra Hurricane Conference on
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4.8.2

November 6, 1992 indicated that the best means of accomplishing this
objective is more or less to simply relay information that is issued
by the National Hurricane Center, providing explanations necessary
to ensure that the public understands the facts. These panelists
concurred that any interjection of subjective information would not
be appropriate and could Tead to adverse consequences. For example,
conversations with some residents of the study area revealed that
certain media reports issued during the approach of Tropical Storm
Danielle in late September 1992 contained exaggerations of the
extent of flooding that was occurring and misstated the areas that
were being flooded. These individuals indicated that the disparity
between the actual conditions, which Outer Beach residents could
observe directly, and the media accounts may make them more
skeptical of storm warnings in the future. To help minimize the
potential for this type of problem, the Town should ensure that the
media are familiar with the reliable sources of information for
local coastal conditions. Further, the Town should maintain an
active relationship with the media in order to ensure the accuracy
of the information that is being prepared for transmission to the
public.

FLOOD ZONE BUILDING STANDARDS

Investigations of the damage that was sustained by coastal
communities in South Carolina due to the passage of Hurricane Hugo
in September 1989 indicate that houses which were constructed in
accordance with FEMA standards had a much lower rate of destruction
than slab-on-grade, pre-FEMA houses (Coch and Wolff, 1990 and 1991).
In particular, houses on adequate pilings, even those with a
waterfront location, were relatively successful in resisting the
impact of storm surge. In light of these findings, it is
recommended that the Town do whatever is possible to encourage
homeowners to bring their homes up to FEMA standards, especially
during the earlier years of the current lease term (this effort
should also be applied to vulnerable homes on the mainland).
Possible avenues of providing monetary incentives for homeowners to
engage in this type of activity should be investigated (see Section
4.8.4 concerning the Town’s participation in the Community Rating
System). Additionally, an effort should be made to ensure that
there is no undue hindrance to the processing of building permit
applications that will result in the construction of FEMA-compliant
houses in place of existing sub-standard houses, especially within
the V-zone. In this regard, the environmental review process should
be streamlined to the maximum extent practicable, so as to avoid
unnecessary delays without sacrificing the "hard look" required
under the State Environmental Quality Review Act (SEQRA).
Generally, the preparation of an environmental impact statement
(EIS) for such a project, which extended over two years from scoping
to the acceptance of the final EIS in the case of the application
for a building permit at 19 Cottage Walk in Gilgo Beach (Ingham,
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et.al., October 1989 and August 1990), would not be necessary in the
absence of special environmental concerns.

Another finding of the Coch and Wolff (1990 and 1991) post-Hugo
studies of South Carolina was that peripheral structures (e.g.,
gazebos, patio decks, and stairways) became floating debris that
produced serious damage to other structures. Presently the Town of
Babylon Building Code does specify standards for storm damage
resistance of peripheral structures in the coastal high hazard area
(V zone). In order to reduce the potential for impact damage to be
caused by waterborne debris, therefore, it is recommended that the
Town’s Building Code be amended to provide suitable standards for
the storm damage resistance of peripheral structures that are
installed in the V zone. Additional measures should be implemented,
as appropriate, to minimize the amount of debris that becomes
waterborne during a major storm.

Preliminary reports have indicated that improperly secured propane
tanks created a potentially significant problem within the subject
communities during the 11-12 December 1992 northeaster. The
possibility for an explosion arising from this situation warrants
more stringent implementation of existing fire protection standards
(e.g.: Standard 58 of the National Fire Protection Association, and
Part 1001 of the New York State Fire Prevention and Building Code),
which require propane tanks to be securely fastened to adjacent
structures.

PARTICIPATION IN THE NATIONAL FLOOD INSURANCE PROGRAM

Preliminary information indicated that the rate of participation in
the NFIP is generally low for most Long Island communities,
including the study area. However, the results of the homeowner
survey reveal that flood insurance coverage is actually much higher
on the Outer Beach than was expected (see Appendix A). The
participation rate is still much less than 100 percent, which
indicates that the occurrence of a major coastal storm could have
devastating financial impacts on the subject communities by forcing
uninsured residents to seek other available avenues of monetary
relief, such as the SBA loan program, which involves several
important restrictive conditions (see Section 4.6.2).

In order to ensure that Outer Beach residents who have opted out of
flood insurance coverage under the NFIP have done so on the basis of
an informed decision, it is recommended that the Town distribute
pertinent educational materials to the affected residents. These
materials should explain the objectives of the NFIP, and should
highlight the advantages of having flood insurance versus other
possible means of disaster relief. FEMA should be able to provide
assistance in creating an effective informational packet for the
subject communities.
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4.8.4 PARTICIPATION IN THE COMMUNITY RATING SYSTEM

As discussed in Section 4.5.1.A, the Town of Babylon was accepted on
a probationary basis into the Community Rating System (CRS)
component of FEMA’s National Flood Insurance Program (NFIP). To
date, the Town has implemented programs that have been reflected in
a 5 percent reduction in flood insurance policy rates Town-wide.
Work in progress is expected to result in another 5 percent flood
insurance rate reduction (Castenada, Town of Babylon, May 24, 1994,
telephone communication).

The Town’s CRS probationary status has expired due to a compliance
problem resulting from a difference in interpretation of the FEMA
regulations. It is expected that the Town will reapply for
acceptance into the CRS program in October of 1994. The Town Board,
however, is currently evaluating whether the savings benefits to
policyholders derived from this program are worth the costs incurred
by the Town (i.e., Town taxpayers) in manpower expended to assemble
and submit CRS application materials. Reapplication in October of
1994 and future participation in the program will be contingent upon
the Town Board’s determination.

In the event that the Town’s participation in the CRS program is
renewed, additional mitigative alternatives that are considered to
be feasible for Town implementation in the next two to three years
could increase the total savings in flood insurance rates to 25
percent for Town residents. These measures would consist mostly of
adapting existing Town of Babylon programs to the strict format
specified by FEMA. The accumulation of points above the level
needed for a 25 percent credit would generally require the
initiation of new programs, including: major capital improvements,
such as structural projects, which apply mostly to freshwater
drainage; the removal of existing structures from flood-prone areas;
the enactment of restrictive new legislation; and the initiation of
a financial incentive program for upgrading houses on the Outer
Beach (as well as on the mainland) that presently do not conform
with FEMA requirements for flood damage resistance (Zitani, Town of
Babylon, December 1, 1992, telephone communication).

The CRS measures that would be targeted for implementation in the
next several years could benefit the residents of the subject
communities in two ways: through further savings in flood insurance
premiums, and through a reduction in the susceptibility of the study
area to flood damage. The benefit derived from the insurance
credits is straightforward; as points would be awarded for
mitigation activities submitted by the Town for FEMA review, Town
residents would automatically receive reduced flood insurance
premiums. It is less readily apparent that these actions will
mitigate potential flood damage, since the Town’s short-term CRS
goals primarily involve amending existing Town programs. However,
the Town will ensure optimal effectiveness of these programs by
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attaining conformance with the strict standards prescribed by the
flood damage control experts at FEMA.

The continuation of CRS flood insurance credits requires that the
Town submit a renewal application to FEMA on an annual basis.
Furthermore, an ongoing, repetitive effort is needed in order for
certain of the measures under this program (especially the
"outreach" activities) to be effective. Thus, it is essential that
the Town maintain a commitment to sustaining its participation in
the CRS program. This will ultimately be decided by the Town Board.
Additionally, the Town should continue to investigate options for
expanding its level of participation. For example, the availability
of sources of revenue to fund the conversion of existing houses to
meet FEMA requirements should be pursued.

4.9 EROSION MITIGATION ALTERNATIVES

Although discussed as separate topics for the sake of clarity, mitigation
measures for flood damage and erosion are closely related to one another,
In particular, the primary erosion mitigation measures for the subject
communities, which are discussed in Sections 4.9.1 through 4.9.3, also
serve as the principle measures by which the study area has been protected
from severe storm damage. The cessation of artificial measures to maintain
the protective capacity of certain highly dynamic geologic features (i.e.,
the beach and dunes at Gilgo and West Gilgo Beaches, the Sore Thumb, and
the shoal to the west of Democrat Point) would clearly expose the
respective barrier island communities to a greater degree of potential
storm hazard.

It appears unlikely that actions to protect the West Gilgo and Gilgo Beach
shorelines would be abandoned in the foreseeable future, due to the
overriding concerns with the structural integrity of Ocean Parkway and the
undesirable consequences of the formation of a new inlet. However, despite
the high priority assigned to shoreline restoration in this area, the
implementation of these measures provides no long-term guarantee of their
effectiveness. As noted previously, the shoreline at Gilgo and West Gilgo
Beaches is highly vulnerable at the present time due to the loss of beach
and dune material during the 11-12 December 1992 northeaster. Thus, even
though the residences at West Gilgo and Gilgo Beaches will likely enjoy the
indefinite continuation of the partial mitigation provided by the on-going
beach nourishment and dune reconstruction projects, these conmunities have
become increasingly vulnerable to storm damage. A severe storm occurring
during a period of deteriorated beach and dune conditions, as currently
exist, would have a higher probability of causing storm wave impacts on the
back barrier than at any time in the past.

The residences at Oak Beach are probably even more vulnerable to future
storm damage than the communities on Jones Island to the west. Although
the Sore Thumb has been successful in abating the erosion problem that had
occurred along Oak Beach prior to 1959, subsequent storms have gradually
removed material from this man-made feature, increasing its vulnerability
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to a total breach. As discussed in Section 4.4.1.B, the long-term
maintenance prospects for this structure are at best uncertain.

The maintenance of navigation depth in the channels of Fire Island Inlet
and Great South Bay requires periodic dredging. Since Section 404 permits
(Ocean Disposal of Dredged Material) are increasingly difficult to obtain,
upland disposal should be the prime alternative. This is consistent with
the policy of the U.S. Army Corps of Engineers. The sand dredged from
adjacent channels should be disposed of on Town-owned lands, which will
accrue the following benefits:

¢ Town-owned beachfront will be expanded, increasing the recreational
potential of these lands;

¢ the additional sand will provide Town-owned lands w1th protection
from severe storms and coastal erosion;

o disposal costs would be lower than for offshore disposal due to
decreased transport distances; and

¢ offshore disposal would be avoided at a time when regulations are
increasing directed against this option.

4.9.1 BEACH NOURISHMENT

The erosion problem that exists along the south shore of Jones
Island has been caused primarily by the interruption of the incoming
supply of Tlittoral sand due to the stabilization of Fire Island
Inlet and the construction of the associated jetty, combined with
the occurrence of a series of closely spaced major storms. The most
preferred approach to mitigating this problem is periodic beach
nourishment using sand bypassed from Fire Island Inlet. This
recommendation was advanced as the single most important erosion
management strategy for the south shore of Jones Island during a
workshop sponsored by the NYS Department of State (Tanski and
Bokuniewicz, August 1989), and has been supported by the Long Island
Regional Planning Board (December 1991 and December 1989).

It is clear that the viability of the barrier beach in the study
area requires that the eroding section of Gilgo Beach be renourished
on a regular basis. The extent of shoreline recession has reached
a critical point, whereby natural geologic processes are not
presently adequate to maintain the beach. Sand bypassing is needed
to combat the increasingly probable occurrence of a breach. A
recurrence of the extended hiatus in the dredging/beach nourishment
project, similar to the Tull in activity that was caused by the Qak
Beach Titigation (see Section 4.4.3), would likely create conditions
under which the breaching of the barrier would be all but
inevitable.

In order to combat the storm-induced creation of a new inlet in the
study area, and the attendant adverse impacts that would result to
Ocean Parkway and Great South Bay, the agencies that are involved in
the dredging beach/nourishment project should take whatever actions
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4.9.3

are necessary to ensure that this project continues into the
indefinite future. At the present time, funding for the beach
nourishment portion of the project is authorized by the NYS
Legislature on a periodic basis. The existing allocation of State
funds will expire upon completion of the current project operations.
Although the nourishment of the Jones Island shorefront has been
informally assigned a high degree of priority, there is no guarantee
that approval will be granted for any given request.

If funding is not procured to cover the State’s portion of project
cost, the ACOE may be compelled (under its primary obligation to
maintain the navigability of the channel) to proceed with the
dredging operation. Under these circumstances, the ACOE would be
expected to dispose the spoil in the least costly manner, which
usually means open water dumping. Given the scope of the impacts
that would result from the formation of a new inlet through the
barrier island, it is important that a more reliable mechanism by
found for securing the financial resources needed to undertake beach
nourishment operations. The New York State Department of State
(January 1992) recommends that special legislation be adopted to
require that suitable dredge spoil from ACOE projects is always
used, when needed, for beach nourishment.

DUNE AND EMBANKMENT RECONSTRUCTION

Dune and embankment reconstruction 1is undertaken under the
provisions of an emergency action plan to shore up the protective
barrier along the south side of Ocean Parkway. This plan has been
implemented by a committee consisting of the various governmental
agencies that have jurisdiction in the area of active erosion, with
primary objectives of maintaining the existing features on the
barrier island and preventing the formation of a new inlet. This
remediation program serves as an essential supplement to the beach
nourishment project, and should be continued on an as-needed basis
into the indefinite future.

MAINTENANCE OF THE SORE THUMB

As discussed in Section 4.4.1.B, the recent stability of the
shoreline at Qak Beach has resulted primarily from the protection
against tidal scouring that has been provided by the Sore Thumb
since its construction in 1959. The continued stability of the Qak
Beach shoreline is dependent on this structure being maintained, as
required, against long-term scouring. Recent storms have caused a
significant loss of material from the Sore Thumb, and the need for
restoration appears to be imminent.

Since the Sore Thumb was constructed to achieve the express
objective of mitigating shoreline recession that was being
experienced by the residential properties at Oak Beach, the original
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construction costs for that project can be directly attributed to
the existence of the Oak Beach communities; no such measures would
have been necessary if Oak Beach were not developed. Similarly, any
activities which are required to maintain or restore the Sore Thumb
would be done so for the principal purpose of protecting the Oak
Beach communities from shoreline erosion. Thus, the costs incurred
to ensure the continued viability of this mitigation measure would
likewise be directly attributable to the existence of the Oak Beach
communities. In contrast, the storm damage protection that is
afforded to the West Gilgo and Gilgo Beach communities by means of
the beach nourishment and dune restoration projects is more or less
incidental to the protection of Ocean Parkway and Great South Bay,
which are resources of regional importance.

COASTAL EROSION HAZARD AREA LEGISLATION

Chapter 99 of the Babylon Town Code governs construction activities
in the designated coastal erosion hazard area (CEHA), which pertains
to the seaward-most row of houses in the Dak Beach communities. As
discussed in Section 4.5.1.C, the Town Department of Environmental
Control intends to use its permitting powers under this regulation
to recommend the denial of a permit to reconstruct any house in the
CEHA that has sustained storm damage comprising 50 percent or more
of the pre-storm value of the house. However, the language of
Chapter 99 is not clear with respect to this issue, which would not
serve the Town well in the event that a denial of a post-storm
restoration permit is challenged by the applicant.

The language of the lTaw should be clarified regarding the use of
Chapter 99 to phase out development in the CEHA, which is a goal
that has been strongly advocated by NYSDOS (Anders, NYSDOS, December
28, 1992, telephone communication). A clause should be inserted
that specifically states the circumstances under which a CEHA permit
will be denied and presents the reasons that such action would be of
benefit to the Town. Revising the law in this manner will not
affect the applicant’s right to seek relief under the existing
appeal procedure or under Article 78 of the Civil Practice Law and
Rules. However, the Town’s case in an Article 78 proceeding would
be improved if the ordinance explicitly defines the powers of the
CEHA Program Administrator regarding the denial of permits for post-
storm reconstruction and gives the environmental justification for
such action.

As discussed in Section 4.5.1.C, it is 1ikely that the post-storm
reconstruction prohibition for CEHAs will soon be challenged for the
first time in nearby towns as a result of the destruction caused by
the 11-12 December 1992 northeaster. The Town of Babylon should
closely monitor this situation as it develops to determine if the
information arising from those proceedings can be applied to the
subject Outer Beach communities or the local coastal erosion
regulations that pertain thereto.
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The NFIP provides a mechanism for the acquisition of storm-damaged
strutures, if it is determined that financial compensation should be
provided in lieu of allowing such structures to be restored. Part
77 of the FEMA regulations (44 CFR, Chapter 1) specify the criteria
under which negotiations for acquisition can be commenced by FEMA,
as follows: ' :

e the property in question must be located in a flood risk area
(which applies to the entire study area);

¢ the property must have been covered by a flood insurance policy
under the NFIP at the time of the loss;

¢ the structure must be substantially storm-damaged; and

¢ the Town must agree to maintain the property as undeveloped
open space following acquisition of the structure.

Since the Town of Babylon owns the land on which the houses in the
subject communities are located, FEMA’s obligation under these
regulations would probably only pertain to the acquisition of the
house. Any additional costs that may be incurred, such as payments
to cover the resident’s loss of the use of the 1and due to premature
lease termination (see Section 8.2), are not discussed in the
regulations, and 1ikely would not be covered.

DUNE WALK-OVERS

Numerous pedestrian paths have been cut across the primary dunes
along Ocean Parkway. - Although some of these dune walk-overs are
remote from the developed areas and clearly are not associated with
the activities of the residents of the subject communities, it is
equally evident that the existence of other walk-overs is due more
or less entirely to pedestrian traffic from the West Gilgo and Gilgo
Beach communities. Besides the ecological impacts that result from
the destruction of dune grass (see Section 5.1.4), these paths
diminish the protective capabilities of the dunes and render the
back dune area more susceptible to storm damage.

Formal access to the beach from these two communities, which avoids
impacts to the dunes, is provided by means of a single underpass at
each location. The Gilgo underpass is centrally situated in the
public parking area, while the West Gilgo underpass is at the
extreme eastern end of the community. Both underpasses are
inconveniently located for a large number of the community
residents. Furthermore, the West Gilgo underpass has been almost
completely obstructed with concrete debris and fill in an effort to
prevent stormwaters from flowing through the underpass to the north
side of Ocean Parkway.

Initially, it was thought that this problem could be mitigated by
means of a program consisting of: the preparation of an
informational brochure for distribution to the affected communities
(i.e., West Gilgo Beach and Gilgo Beach); a dune management plan
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that includes the siting of dune walkovers and/or erecting
pedestrian boardwalks over the dunes; additional signs and fences to
discourage people from seeking passage over unprotected dunes; and
enhanced enforcement of Section 81-29(3)(a) of the Town of Babylon
Code, which prohibits pedestrian traffic on primary dunes and
interdune areas except at specially designated dune crossing areas.
These measures would also have been applied to those areas away from
the subject communities where dune walk-overs exist (i.e., at the
coves in Gilgo State Park that are used by summer boaters).

Site conditions have been drastically altered by the 11-12 December
1992 northeaster. Presently, very little of the original dunes
remains along the ocean shoreline fronting the West Gilgo Beach
community, and a six to eight-foot high erosion scarp has been cut
into the dune face at this location. Although the Gilgo Beach
shoreline escaped without sustaining a similar level of damage, this
outcome was largely the result of the protective buffering provided
by sand deposited during the ongoing beach nourishment project.
Most of the sand that had been placed on Gilgo Beach was washed away
by the storm, leaving the dunes in this area vulnerable to future
erosion. Under these circumstances, addressing the dune walk-over
problem has become secondary to restoring the storm-damaged sections
of dunes. However, once the placement of artificial embankment has
been completed, pedestrian traffic across this embankment should be
monitored and mitigation measures should be routed over properly
sited and constructed dune walkover structures.

LOCALIZED SHORELINE EROSION ON CAPTREE ISLAND

As noted in Section 4.5.3.C, a significant amount of shoreline
erosion has occurred at the eastern end of the Captree Island
community, as well as on the opposite shore of the State Boat
Channel, apparently due to wakes generated by passing boats. This
situation exists despite a posted speed limit of 5 mph. In order to
curtail future shoreline recession in this area, it is recommended
that the Town step up enforcement efforts, enlisting appropriate
assistance from other agencies having jurisdiction in such matters
(e.g., U.S. Coast Guard). _
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SECTION 5
INTERACTION WITH NATURAL SYSTEMS

5.0 INTRODUCTION

5.1

The objective of this Section is to determine if the barrier and bay island
communities have created any impacts on the natural systems within the
study area. The introduction of residential development into an otherwise
pristine area is bound to initially produce significant impacts on the
local flora and fauna. However, some of these communities were first
established nearly a century ago, and the primary purpose of this study is
to assess the significance of the current impacts.

The production of this Section relied heavily upon a review of existing
research and literature covering the study area. Supplementary field
investigations were conducted to verify and update documented conditions.
Each subsection provides an inventory of the natural amenity found within
the study area, followed by a discussion of the community impacts on that
amenity.

COASTAL BOTANY
5.1.1 TIDAL WETLANDS
A. State Inventory and Classification

Wetlands within the study area have been classified by NYSDEC as either
tidal or freshwater, based on the vegetation they support. The type of
vegetation is largely determined by the salinity of the surface water
and the degree of inundation. The depth of water and the predominance
of certain vegetative species serve as indicators to help distinguish
between different types of wetlands.

Tidal wetlands constitute one of the most biologically productive of the
natural systems within the study area. They serve as nurseries for fish
and shellfish, they are vital to marine food production and provide
valuable wildlife habitat. Tidal wetlands also serve several functions
including flood and storm control, ecosystem cleansing and control of
sedimentation. There are several regulatory mechanisms in place on the
federal, state and local level acting to protect and preserve tidal
wetlands. These are described at length in Section 5.5.

Tidal wetlands have been inventoried and mapped by NYSDEC on 1974
aerial photographs. These tidal wetland boundaries were officially
adopted in 1977 when the State’s Tidal Wetlands Regulations (Article 25
of the Environmental Conservation Law of New York State) went into
effect. The tidal wetlands found within the study area consist of four
major ecological zones:
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¢ High marsh or salt meadow: Designated as HM on NYSDEC inventory
maps. This is the uppermost tidal wetland zone usually dominated by
salt meadow cordgrass (Spartina patens), and saltgrass (Distichlis
spicata). This zone is periodically flooded by spring and storm
tides, and is often vegetated by Tow vigor smooth cordgrass (Spartina
alternifliora) and seaside lavender (Limonium carolinianum). The
upper limits of this zone often include black grass (Juncus gerardi),
marsh elder (Iva frutescens) and groundsel bush (Baccharis
halimifolia).

¢ Intertidal marsh: Designated as IM on NYSDEC inventory maps. This
vegetated zone lies generally between the average high and low tidal
elevation, and is usually dominated by smooth cordgrass (Spartina
alterniflora).

o Coastal shoals, bars and mudflats: Designated as SM on NYSDEC
inventory maps. This zone includes areas that are exposed at low
tide or covered by water to a maximum depth of one foot, and
typically not vegetated by smooth cordgrass (Spartina alternifiora).
This zone may merge with normally flooded shallow waters which
support eel grass (Zostera sp.)

¢ Littoral Zone: Designated as LZ on NYSDEC inventory maps. This is
a zone of open water which includes shallow bay bottoms with a
maximum depth of six feet measured from mean low water elevation.
This is a highly productive zone of great value to waterfowl,
fisheries and shellfish.

In addition, the 1974 NYSDEC tidal wetland maps included designations
for dredge spoil disposal areas (ds). Portions of Gilgo Island, Island
(No. 8B) north of Gilgo Island, Ox Island, East Nezarus Island, West
Nezarus Island, Grass Island and Captree Island have been mapped by
NYSDEC as dredge spoil areas. However, no such lands have been mapped
by NYSDEC within or immediately adjacent to the coastal communities in
the study area.

B. Apparent Differences with State Mapping

Cashin Associates (CA) reviewed the 1974 NYSDEC Tidal Wetland Maps and
compared these with the September 23, 1992 aerial photographs taken as
part of this ecological study. Any apparent changes to the upland edge
of the 1974 NYSDEC tidal wetland boundary and any gross changes in the
type of vegetative cover were noted in the office and then checked in
the field. Table 5-1 lists the plant species identified by CA growing
in the tidal wetlands. Plates 2A through 2G depict a current
approximation of the tidal wetland zones which border the coastal
communities in the study area. The boundaries depicted have been
determined primarily through photo interpretation and limited ground
surveillance. These boundaries should not be construed as legal or
state regulatory boundaries. NYSDEC is currently updating their 1974
Tidal Wetlands maps for Suffolk County, and projects that revised maps
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covering the Town of Babylon coastal areas will be available for public
review in 1996 (Mushacke, November 12, 1992).

The major differences between the Figures in this report and the 1974
NYSDEC Tidal Wetlands maps are summarized as follows:

¢ A greater representation of IM in areas formerly mapped as HM by
NYSDEC;

¢ An increase in the extent of IM fringe areas bordering the
residential lots on Oak Island;

e A transformation from freshwater marsh to tidal wetlands within the
Oak Beach Association area.

There are several probable causes for these differences. The initial
mapping conducted by NYSDEC in the early 1970°s may not have been as
accurate as the methodologies currently used. Therefore distinctions
between different vegetative zones are more readily apparent due to
improvements in aerial imagery and mapping technology. Another causal
factor could be a general increase in the amount of area on the south
shore subject to tidal inundation. This may be due to any combination
of possible factors affective wetland hydrology (e.g. changes in tidal
range due to inlet maintenance, changes in drainage on the bay islands
through improved ditching, and sea level rise). As mentioned earlier,
NYSDEC is currently in the process of revising the upland/tidal boundary
using infrared satellite imagery, Tow altitude helicopter flights and
ground surveillance. Based on their recent work on Shinnecock Inlet and
Moriches Bay, NYSDEC has also discovered a general landward movement in
the tidal/upland boundary. Significant areas which were formerly
classified as upland have gone through a transition and currently
support HM and IM vegetation (Mushacke, November 12, 1992).

The transformation of one freshwater marsh to a tidal wetland in the Oak
Beach Association was caused directly by man-made changes to the wetland
hydrology. As shown in Plate 2G, the northern side of the Qak Beach
Association development borders a large freshwater wetland system. This
freshwater wetland drains through a main surface drainage ditch to a
pipe culvert under the road at the western end of the community.
According to the Suffolk County Bureau of Vector Control (SCBVC) this
freshwater wetland historically drained directly to Fire Island Inlet.
However, due to dune development this natural outlet was blocked
(Sperry, SCBVC, November 10, 1992). This large freshwater wetland
currently drains into a smaller marsh located to the west of the
association entrance, between the double row of homes. This smaller
marsh receives drainage through a series of surface ditches from
undeveloped lots to the north and surface runoff from the development
roadway. This smaller marsh drains through a pipe on the western end
and outlets to a surface ditch further west. This main surface ditch
also collects drainage from other ditches, and eventually joins a pipe
and outlets to Fire Island Inlet approximately 1500 feet east of the Oak
Beach Inn.
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Due to a Targe number of mosquito complaints from residents in the Oak
Beach Association, the surface drainage ditches and pipes were cleaned
out by SCBVC approximately three years ago to improve drainage
throughout this wetland system. The final pipe outlet was also
replaced. According to SCBVC (Sperry, November 10, 1992), the original
outlet contained a flapper valve, which prevented the backflow of
saltwater up into the system during abnormal high tides and storm
events. The new pipe outlet has no flapper valve, thereby permitting
occasional saltwater inundation. During field reconnaissance, this
westerly located smaller wetland was found to support tidal marsh (HM)
vegetation including saltmeadow cordgrass (Spartina patens), saltgrass
(Distichlis spicata) and low vigor common reed (Phragmites communis).
The eastern end of this wetland, which is presumably slightly higher in
elevation, supports a taller stand of common reed. It is fairly common
to find a fringe of freshwater marsh vegetation bordering the upper edge
of a tidal marsh. This is shown in Plate 2G.

C. Impacts to Tidal Wetlands

Historically, the tidal wetlands within the study area have constituted
the main component of the natural ecosystem which experienced the
greatest loss and alteration due to past dredging and filling activities
related to the construction of Ocean Parkway, the creation of the State
Boat Channel, and residential development. A historical perspective of
the vegetative changes that resulted from these activities is discussed
in detail in Section 5.3.1. However, it must be noted that the majority
of the existing homes have been constructed on fill material that was
placed on top of tidal wetlands before the state regulations were
promulgated in the mid 1970’s. 1In addition, many homes in Gilgo Beach
East and Oak Island, and a few on Captree Island occupy lands that are
currently classified as tidal wetlands.

The impacts of these residential communities on tidal wetland vegetation
can be categorized as either direct or indirect. Direct impacts include
those activities which residents may undertake which directly alter the
tidal botany or productivity of the tidal ecosystem within their
community. Such activities include: mowing, cutting or otherwise
removing tidal wetland plants; exposing tidal wetlands to traffic (i.e.,
foot, vehicular, boat, etc.); and disposing of waste materials on or
immediately adjacent to tidal wetlands. Based on CA's field
investigations, the majority of the communities currently have had no or
limited direct impacts on tidal wetlands. Mowing activities were
generally limited to residences in Gilgo Beach East and Oak Island, and
off-road parking areas on Captree Island. This is discussed further in
Section 5.3.5.

CA found 1ittle to no traffic impacts on tidal wetlands in any of the
residential communities. No pattern of regular vehicle traffic or
footpaths were found in the tidal wetland areas adjacent to the
communities. Boat access to Oak Island has apparently had no negative
impact on tidal vegetation. [IM and HM species have reestablished a
tidal wetland fringe along the unprotected shoreline, behind
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deteriorated structures and even in front of some bulkheads on 0Oak
Island, despite the frequent occurrence of boat wakes.

Many of the older homes in the East Gilgo community still have active
outhouses to dispose of sanitary wastes. These privies are located
behind the homes, in or adjacent to tidal wetlands. Sanitary disposal
systems for homes in other communities typically consist of underground
septic tanks and leaching pools, or some modification thereof (Reynolds,
SCDHS, October 16, 1992). Although not quantified for the purposes of
this study, these systems have the potential to introduce significant
loads of ammonia nitrates, coliform bacteria and other pathogens into
the tidal wetland system. CA did not identify any dumping or disposal
of solid wastes in the community tidal wetland areas.

Indirect impacts on tidal wetlands vegetation include activities which
residents may undertake in adjacent areas that ultimately impact tidal
wetlands. Such activities include the application of fertilizers and
the mosquito control practices (spraying and ditching) of the SCBVC.
These practices are described in further detail in Section 5.3.4. SCBVC
activities are conducted on an as-need-basis, based upon complaints
received from residents and property owners.

D. Marsh Grass Density and Biomass Studies

In January of 1991, EEA, Inc. completed a study which compared the
density of saltmarsh cordgrass growing adjacent to developed community
areas with outlying undeveloped areas. The developed community areas
were represented by tidal marshes lying north of the residences on Oak
Island and Captree Island. The undeveloped areas were represented by
tidal marshes on the bay islands of Gilgo Island, Cedar Island, Grass
Island and East Fire Island. The EEA study conducted actual shoot
counts of s. alterniflora, taken in randomly distributed sample areas of
a uniform size (0.25 m ). The study reported that no statistically
significant difference was found in marsh grass densities in the
developed versus undeveloped areas. Furthermore, the differences which
were recorded apparently resulted from factors other than the presence
of residential structures, such as differences in elevation or substrate
composition.

In a subsequent study, EEA, Inc. quantified the productivity of IM zones
in both developed and undeveloped areas (EEA, Inc., November 1992).
Marsh grass clippings were taken from similar random, uniform sample
locations during June and July of 1992. Oven-dried weights were
determined and these values were subject to statistical analysis.
Findings of the biomass study corroborated the EEA marsh grass density
study. No significant differences was found between the developed and
undeveloped areas in terms of s. alterniflora biomass. Both EEA, Inc.
studies are contained in Appendix C.

The EEA data are consistent with the findings of CA’s map and field
analyses. Whereas CA’s investigation indicates that the subject

5-5



residential communities have not significantly impacted overall wetlands
species distribution in the study area, EEA’s study indicates that
wetland biomass productivity does not vary significantly between
developed and undisturbed areas.

5.1.2 FRESHWATER WETLANDS
A. State Inventory and Classification

In contrast to tidal wetlands, freshwater wetlands are not mapped or
classified by NYSDEC into different ecological zones. However,
vegetative cover types are used to distinguish between freshwater
wetlands and other areas. The presence of several vegetative species
are fairly good indicators of the occurrence of freshwater wetlands,
including: wetland trees such as Red Maple (Acer rubrum), Willows
(Salix spp.), Swamp White Oak (Quercus bicolor), Silver Maple (Acer
saccharinnum) and Shadbush (Amelanchier arborea); wetland shrubs
including Dogwoods (Cornus spp.), Swamp Rose (Rosa palustris), Sweet
Pepperbush (Clethra alnifolia), Spicebush (Lindera benzoin), Cranberry
(Vaccinium macrocarpon ), and nghbush Blueberry (Vaccinium corymbosum);
wet meadow species such as Rushes (Juncus spp.) and Sedges (Carex spp.);
and various emergent and submerged plants including Cattails (Typha
spp.), Bulrushes (Scirpus spp.), Loosestrife (Lythrum spp.), Pondweeds
(Potamogeton sp.) and Water Smartweed (Polygonum amphibium).

Pursuant to the passage of the Freshwater Wetlands Act (Article 24 of
the Environmental Conservation Laws of New York) in 1975, NYSDEC
inventoried the freshwater wetlands in Suffolk County. The state
regulation is discussed in detail in Section 5.5. The state maps
indicate the presence of only one freshwater wetland system within the
study area. This system, which is located north of the homes in the Oak
Beach Association, consists of a larger wetland to the east and a
smaller wetland to the west. The NYSDEC identification number for this
wetland system is BW-8 (as depicted on the Bay Shore West Quadrangle
map). As discussed in Section 5.1.1, the western portion of this system
has since reverted to a salt marsh, due to alterations of drainage and
hydrology. The eastern portion of this wetland system is a boggy
shallow marsh, primarily covered with peat moss and cranberries, various
rushes and sedges in the middle and the west, and cattails and common
reed in the east.

B. Apparent Differences with State Mapping

CA has identified several other areas of freshwater wetlands within and
adjacent to the coastal communities of the study area, which were not
originally mapped by NYSDEC. Two are located within the West Gilgo
Beach community, as depicted in Plate 2A, and another small area is
located east of the 0Oak Beach Association within the backdune area.
Although not accessed during the course of this study, it is highly
Tikely that additional freshwater wetlands are Tlocated at the
northeastern end of Oak Island, between the wooded uplands and tidal
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marshes. According to discussions with local residents, this area was
disturbed years ago in efforts to install wells and/or piping.

Table 5-2 lists the vegetative species found growing in the freshwater
vetlands of the study area. The larger wetland identified by CA within
the West Gilgo Beach community is dominated by large cranberries,
various ferns, highbush blueberry and arrowwood. It appears that the
majority of the residents are generally not aware of the presence of
this wetland, due to the fact that it generally occupies undeveloped
lands to the north of the community and that approximately one acre of
it has been meticulously kept mown for a ball field. One resident,
however, indicated that Glossy Ibises return to this area every year
presumably to forage (Kluesener, October 9, 1992). Although this area
is not currently protected by NYSDEC as a freshwater wetland, it
supports a vegetative structure that would warrant future regulation.
This is discussed in Sections 5.3.5, 5.5.3 and 5.6.2.

C. Impacts to Freshwater Wetlands

The freshwater wetland at Oak Beach Association is generally undisturbed
by human activities, with the exception of occasional ditching conducted
by SCBVC. Adjacent upland areas were found to be used by Northern
Harriers for feeding and roosting during CA’s field investigations.
According to the President of the Oak Island Beach Association, Inc.,
C.D. Plaissay, this freshwater wetland offers unique passive
recreational opportunities to the residents and members of the National
Audubon Society and other bird watchers (November 17, 1992).

The freshwater wetlands identified by CA at West Gilgo Beach have
experienced some degree of disturbance. The smaller wetland located in
the backdune area northwest of the community is relatively undisturbed;
there were no trails evident to this wetland area and anyone walking to
it must blaze through a prickly thicket of raspberries and swamp rose.
A portion of the larger freshwater wetland at West Gilgo Beach borders
Ocean Road. This southern edge is prone to dumping, which is also
evidenced further west in the backdune area. As discussed earlier, the
greatest degree of disturbance is experienced at the southwestern end of
this wetland, which borders and partially occupies the community ball
field. Mitigation alternatives for impacts on freshwater wetlands are
discussed in Section 5.6.2.

5.1.3 UPLANDS AND WOODLANDS

The 1land areas 1located up-gradient of wetlands are considered
collectively as uplands for the purposes of this study. The vegetation
of these upland areas consists primarily of thicket- forming shrubs
including bayberry, various sumacs, beach plum, pasture rose, groundsel-
tree, highbush blueberry and the shrub form of poison ivy. These plans
can be found growing within the inhabited community areas as well as the
undeveloped areas. Tree species that are found growing at slightly
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higher elevations include fire éherry, black cherry, American holly,
Eastern redcedar, and shadbush.

The upland vegetation throughout the study area consists primarily of
shrub thickets. Woodlands are fairly sparse within the study area,
presumably due to the lack of elevation above sea level and/or the
groundwater table, and the lack of Toamy soils to support such growth.
Woodlands, therefore, generally appear as distinct patches on the
coastal landscape. Large patches of native woodlands can be found on
the central portions of Oak Island. These woodlands are nearly
impenetrable due to the presence of fringing shrub thickets and
intertwining bittersweet and greenbrier vines. The plant species which
were found in the 0ak Island woodlands are listed in Table 5-3.

The linear groves of Japanese black pine trees which cover the state
right-of-way bordering Ocean Parkway are not considered native
woodlands. This ornamental species was widely planted by the state from
the 1960°s until the 1980°’s. A disease has attacked this monoculture
and is spreading rapidly, as described in detail in Section 5.3.3. The
continued presence of these pine groves in the future landscape of the
study area is at best questionable. The initial introduction of this
plant species as a monoculture took place somewhat independent of the
community settlements. However, the wide distribution of this species
throughout the community areas indicates that individual residents and
community groups also planted Japanese black pines.

The introduction of ornamental plant species (including Japanese black
pine) has had an impact on the vegetative communities which are native
to the study area, as discussed further in Sections 5.1.5, 5.3.1 and
5.3.2. Other impacts to the upland vegetation and woodlands within the
study area include: the clearing and removal of native vegetation for
the siting of homes, roads and pathways; and the dumping of yard wastes
and other solid waste materials in undeveloped upland areas. Plates 2A,
2B, 2E and 26 indicate the locations of off-road vehicular paths and
walkways which have replaced areas of native upland vegetation in the
vicinity of the subject communities. The secondary impacts of frequent
human disturbance are more significant than the primary impact of loss
of vegetation from upland areas and woodlands.

5.1.4 DUNES AND BEACHES

Dunes and beaches represent the harshest environments of the

natural coastal ecosystems for plant establishment. Plants growing in
these areas must withstand extremes in soil temperature, direct
sunlight, drought, salt spray and the abrasive action of sand grains
which are wind borne. There is typically little vegetative diversity
along the beach fronts and foredune areas, where plants experience the
most severe conditions. Only beachgrass, seaside goldenrod, sea rocket
and occasional patches of saltmeadow cordgrass (at lower elevations
subject to salt spray and occasional flooding) were found along the
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beaches and foredunes within and immediately adjacent to the communities
of the study area.

Plant diversity increases Jjust behind the dune crest where the wind
velocity drops and the temperature and moisture regimes are slightly
moderated. Table 5-4 1ists many of the plants found growing in the back
dune locations within the study area. Beachgrass, 1ittle bluestem and
beach heather are the dominant dune ground cover species throughout the
study area. Jointweed was also dominant in the dune areas situated
further from the shoreline, such as found within the Oak Beach
Association and West Gilgo Beach communities. The locations of dune
areas are depicted on Plates 2A, 2B, 2E and 2G. Approximately half of
the 0ak Beach Association community (Plate 2G) and a minor portion at
the western end of the Oak Beach community have been developed on top of
dune areas.

According to the Nature Conservancy and New York Natural Heritage
Program, several rare plant species are typically associated with dune
and beach environments. Two of these species, seabeach amaranth
(Amaranthus pumilus) and seabeach knotweed (Polygonum glaucum), have
been recorded as occurring within the study area, outside of the
residential communities. The seabeach amaranth is an annual plant,
typically found on actively accreting beaches. The seabeach knotweed is
also found on beaches, but may tolerate more rocky areas. A rare plant
survey has not been conducted within the community areas to verify the
presence or absence of these and other species. The Nature Conservancy
suggested that the extent of four additional rare and vulnerable plant
species should be verified, including: red pigweed (Chenopodium
rubrum); evening primrose (Oenothera oakesiana); golden dock (Rumex
maritimus); and roland sea-blite (Suaeda rolandii) (Antenen, The Nature
Conservancy, September 18, 1992). The primary impacts to dune and beach
plants caused by human habitation in these areas include: the removal
and replacement of native species with other adaptable plants within the
residential communities; the spread of typically ornamental species to
the fringes of these dune and beach areas; and the destruction of dune
plant species due to concentrated foot traffic. The introduction of
ornamental and non-native plant species through residential landscaping
is discussed in Section 5.1.5. The spread of these species to outlying
natural areas is discussed in Section 5.3.2

Dune and beach vegetation is particularly vulnerable to foot and
vehicular traffic due to the extreme environmental conditions that the
plants grow in. Concentrated foot traffic has had a significant impact
on the dune vegetation as well as accelerating the potential for dune
erosion. As depicted in Plates 2A and 2B, footpaths through the dunes
have seriously impacted the vegetation which is essential for
maintaining the stability of the dunes. CA inventoried the occurrence
. of dune walkovers and found the greatest concentration at the central
and western portions of the study area. Unpaved footpaths lead from the
road ends and originate from directly behind residential homes in the
Gilgo Beach East, Gilgo Beach West, and West Gilgo Beach communities.
In some cases small ladders have been erected and holes have been cut in
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the fenceline set on the northern boundary of the state right-of-way.
Directly opposite these pathways are barren areas on the dunes located
across Ocean Parkway. In several locations, these traverses are
directly in 1line with known occurrences of the rare plant species
discussed earlier, seabeach amaranth and seabeach knotweed. Walkovers
also occur to the east of these community areas, originating from the
shoreline at Hemlock Cove on the bay side of the barrier.

5.1.5 URBAN VEGETATION

During field investigations, CA noted the types of plant materials found
growing within the community residential areas. These are listed in
Table 5-5. Several species listed are native to the Long Island area.
These may be indicative of the types of vegetative cover which existed
prior to development or native species which have recolonized the area
after construction took place. For the purposes of this study, the
remaining species in Table 5-5 are collectively referred to as "urban
vegetation". These represent non-native or ornamental plant materials
which were introduced into the community areas primarily for landscaping
purposes.

The predominant tree species planted in the community areas (as well as
the state roadway right-of-way) is Japanese Black Pine. This one plant
accounts for over 80 percent of the mature trees found growing in the
residential areas. Monocultures, or plantings of a single species type,
are highly discouraged in modern landscape practices to prevent
widespread losses in the event of disease or insect infestations. The
Japanese black pine has already succumbed to such a scourge. This is
described in detail in Section 5.3.3. Unfortunately, Japanese black
pine plantings have replaced native tree species in the community areas,
and their losses will produce a rapid decline in the percentage of tree
canopy cover. This will eventually impact the types of wildlife species
using the area. '

Conversely, shrub plantings in the community areas have been found to be
fairly diverse. In the communities of Oak Beach, Oak Island, East Gilgo
and West Gilgo Beach, native shrub species such as bayberry, sumac and
beach plum account for nearly half of the shrub-type vegetation. In
addition, several non-native but relatively trouble-free naturalizing
plants have been introduced including salt spray rose, autumn olive, and
Russian olive. Privet is widely planted in the West Gilgo community.
Although this is currently regarded as a maintenance and trouble-free
plant, its wide representation could present a problem if hit by
disease.

Groundcovers in the community areas have also been found to be diverse.
In areas receiving little disturbance or maintenance, native grasses
such as little bluestem, broomsedge and switchgrass predominate along
with patches of beach heather. Several residents have also planted
beachgrass plugs along the shoreline areas in Captree Island, Oak Beach
and Oak Beach Association.
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Many of the landscape plants introduced into the community areas have
the potential to readily propagate and spread into the outlying native
areas. CA’s findings on this issue are discussed in Section 5.3.2. For
the purposes of this study, CA identified the extent of urban vegetation
within and immediately adjacent to the community areas. This is
depicted in Plates 2A through 2G. Included within the urban vegetation
boundary are areas planted to non-native and ornamental species
(excluding the Japanese black pine stands bordering the state roadways),
areas which have received routine maintenance in terms of mowing,
irrigation and/or fertilizer applications, and disturbed areas adjacent
to community docks, parking lots, walkways and filled groin areas. The
vegetation found growing in these disturbed areas consists of typical
meadow-type plants, weeds and beach species. These are listed in Table
5-6. A1l areas lying outside of this urban vegetation consist of native
cover types.

5.2 EXISTING WILDLIFE RESOURCES
5.2.1 ENDANGERED, THREATENED AND SPECIAL CONCERN SPECIES
A. General Discussion of Listed Species

The Jones Beach barrier and bay 